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WHY  SETTLE  FOR  LESS- 
THAN  A  6800  SYSTEM 


MEMORY- 


All  static  memory  with  selected  2102  IC's  a 
lows   processor  to   run   at    its    maximum 
speed  at  all  times.  No  refresh  system  is 
needed  and  no  time  is  lost  in  me- 
mory refresh  cycles.  Each  board 
holds    4,096    words    of    this 
proven  reliable  and  trouble 
free   memory.   Cost- 
only  $125.00  for 
each  full  4K 
memory. 


INTERFACE— 

control  interface  connects  to  any  RS-232,  or 
Ma.  TTY  control  terminal.  Connectors  pro- 
vided for  expansion  of  up  to  eight  interfaces. 
Unique    programmable    interface   circuits 
allow  you  to  match  the  interface  to  al- 
most any   possible  combination  of 
polaiity    and    control    signal    ar- 
angements.   Baud    rate  selec- 
tion can  be  made  on  each 
individual  interface.  All 
this  at  a  sensible  cost 
of  only  $35.00  for 
either  serial,  or 
parallel  type 


PROCESSOR- 

"Motorola"  M6800  processo 

with    Mikbug®   ROM   ope 

system.   Automatic  reset 

ing,      plus      full     compat 

Motorola  evaluation  set  s 

controlled  oscillator  prov 

for  the  processor  and  is 

MC14411  to  provide  the 

for  the  interface  circuits.   Full  buffering  on  all  data 

and  address  busses  insures  "glitch"  free  operation  with 

full  expansion  of  memory  and  interfaces. 


DOCUMENTATION- 

Probably  the  most  extensive  and  complete  set  of  data  available  for  any 
microprocessor  system  is  supplied  with  our  6800  computer.  This  includes 
the  Motorola  programming  manual,  our  own  very  complete  assembly  in- 
structions, plus  a  notebook  full  of  information  that  we  have  compiled  on 
the  system  hardware  and  programming.  This  includes  diagnostic  programs, 
sample  programs  and  even  a  Tic  Tac  Toe  listing. 


POWER 
SUPPLY- 

Heavy  duty  10.0  Amp  power 

pply    capable    of    powering    a 

expanded  system  of  memory 

erf  ace    boards.    Note   25   Amp 

rectifier  bridge  and  91,000  mfd  computer 

grade  filter  capacitor. 

Mikbug®  is  a  registered  trademark  of 
Motorola  Inc. 
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Computer  System 
with  serial  interface  and  4,096  words 
of  memory .$395.00 
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4  MHz  ZPU  card 


4K  RAM  card 


w  you|  best  choice 

scan  have 
a  really-! fjjajflable  memory 


cryr 


MKt  TO  A  HALF  MEGABYTE 

-Dbab'y  >  now  our  Z-80  CPU  card.  It's  the 
J  ^.os'  powerful  card  available.  Not  only 
i*fia'e  a  guaranteed  speed  of  4  MHz  and  a 
-u  ntrolled  2/4  MHz  clock  rate,  it  also  has 
a  power-«n  memory  jump  feature  that  greatly 
simplifies  starting-up. 

Now  we've  developed  an  outstanding  4K  RAM 
memory  card  for  this  CPU  card  (or  for  any  S-100 
bus  CPU  card).  Our  new  Model  4KZ  is  a  static 
memory  that  has: 

(1)  a  guaranteed  speed  of  4  MHz 

(2)  a  memory-bank-select  feature. 

As  you  would  expect  with  a  Cromemco  product, 
this  new  Model  4KZ  gives  you  advanced  perform- 
ance at  low  cost.  It  achieves  its  4  MHz  speed 
while  using  proven,  reliabl  low-power  memory 
chips  (21L02's).  How?  B'-  .design  that  uses 

address  anticipation. 

ENORMOUSLVcXPANDABLE 

You  get  staggering  expandability  in  the  new 
4KZ  —  to  51 2  kilobytes  if  you'd  like. 


Here's  how:  with  the  4KZ  you  can  organize 
memory  into  as  many  as  8  banks  of  64K  bytes 
each. 

Then  an  8-position  switch  on  the  4KZ  selects  a 
given  bank. 

With  memory  expandability  like  that,  Cromem- 
co's  CPU  and  RAM  cards  are  the  basic  hardware 
for  a  broad  range  of  jobs  —  even  jobs  that  until 
now  were  only  for  large  computers. 

LOW  PRICED 

The  new  4KZ  has  the  high  quality  Cromemco  is 
known  for.  It  is  available  at  computer  stores  — 
or  directly  from  the  factory. 

Just  a  word  of  caution.  The  4KZ  is  bound  to  be 
in  demand,  so  we  suggest  you  act  promptly. 

4K  Static  RAM  Memory  kit  (Model  4KZ-K)  .  .   $195 
4K  Static  RAM  Memory  assembled, 

burned-in  and  tested  (Model  4KZ-W) $295 

ZPU  card  kit  (Model  ZPU-K) $295 

ZPU  card  assembled,  burned-in 
and  tested  (Model  ZPU-W) $395 
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cover Story 

Almost  daily  the  micro- 
computer industry  cele- 
brates new  advances  as 
more  and  more  creative  and 
ingenious  ideas  are  turned 
into  state-of-the-art  pro- 
ducts. 

Because  of  the  increas- 
ing versatility  enabled  by  the 
wide  breadth  of  low-cost 
peripherals,  today's  user  can 
now  approach  a  fairly  so- 
phisticated microcomputer 
system  and  maintain  finan- 
cial solvency.  This  month's 
feature,  "AMI'S  EVK  Series 
Microcomputer"  is  the  story 
of  just  one  such  microcom- 
puter whereby  a  standard 
prototype  board  becomes 
the  common  vehicle  for  four 
configurations  based  on  the 
user's  memory  and  appli- 
cation needs. 
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Turn  us  on. 

And  the  Digital  Group  will  get  you  going. 


One  of  the  first  things  you'll  discover  when  you  get 
started  with  microprocessors  is  that  there's  a  lot  more 
involved  than  the  hardware.  That's  why  you  should 
consider  a  system's  software,  too. 

With  a  Digital  group  system,  you  can  get  going 
fast... and  you  don't  have  to  be  a  programming 
genius  to  make  your  computer  do  something  for 
you.  Turn  us  on,  and  your  system  really  does  what 
you  want  it  to  do — easily  and  quickly.  Because  the  Dig- 
ital Group  firmly  believer  ''hat  a  computer  without 
usable  software  is  useless 

Every  system  the  Digital  G  p  delivers  has  several 
operating  programs  included  with  it.  As  soon  as  you 
turn  it  on  it's  doing  something!  In  addition,  we  make 
available  an  ever-growing  number  of  software  pack- 
ages for  Digital  Group  systems  at  all  levels  of 
support.  (They're  listed  below.) 

But  first,  how  do  you  get  started? 

With  Tiny  Basic  Extended. 

For  only  $5,  you  get  the  "beginning"  and  for  an  addi- 
Mo..ul  $5  you  can  get  a  cassette  full  of  game  programs 
ihat  wcj  k  with  it.  Both  are  on  audio  cassette  that  your 
Digital  Group  system  can  understand.  You  can  list 
the  programs  on  the  TV  screen  of  your  Digital  Group 
system  and  see  exactly  how  they  work  step  by  step. 

Now  the  real  fun  begins. 

Change  the  program.  See  what  happens.  Make  it 
work  better.  Try  other  variations.  The  best  way  to 
learn  how  to  program  your  computer  is  by  studying 
an  easy-to-understand  operating  program  and 
changing  it  to  see  what  happens.  Bit  by  bit,  under- 
standing will  come.  (And  it's  nice  to  know  that  in  the 
meantime,  your  system  can  be  working  while  you're 
learning.) 

When  you're  ready  foi"Tnore,  so  are  we. 

Here  are  a  few  programs  we  have  for  you: 

TINY  BASIC  EXTENDED $5.00 

TINY  BASIC  GAMES: 

Volume  1 — Chomp,  Checkers,  Tic-tac-toe, 
Digiguess  and  Brain  teaser  $5.00 

Volume  2 — Artillery,  Dr.  Therapy,  Reverse, 
Biorythm  and  Golf $5.00 

Volume  3 — Taxman,  Snark,  Trap,  Number, 
Square-Root  and  Clock $5.00 


Volume  4 — Hamurabi,  Stars,  23-Matches, 
20-Questions,  Blackjack,  Factor  and  Batum  . .  $5.00 

Volume  5 — Bomber,  Lunar  Lander, 

Spacebattle,  Matador  and  Dice $5.00 

Volume  6 — Chief,  Mr.  Quizzer,  Addition, 
Subtraction  and  Multiplication $5.00 

"GALAXY" 
1976,  SCELBI  Computer  Consulting,  Inc.  . .  .  $7.50 

ALSO: 

Z-80  Educator   $10.00 

Z-80  Assembler $15.00 

Z-80  Dis-Assembler $10.00 

Z-80  Text/Editor $7.50 

And  many  more. 

Here's  how  to  get  going. 

First,  take  a  look  at  our  hardware  (we've  pictured 
it  here  in  our  new  line  of  cabinets).  Then  just  fill  in  the 
coupon  below  for  all  the  details  on  our  systems — 
hardware  and  software — so  you  can  turn  us  on. 


P.O.  Box  6528 

Denver,  Colorado  80206 

(303)  777-7133 


OK,  Get  me  going.  I  want  all  the  details. 


Name. 


Address. 
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City/State/Zip. 
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The  beginning  of  the  new  year  finds 
both  consumer  and  manufacturer  with 
high  expectations  for  a  very  dynamic 
market  place.  Semiconductor  manu- 
facturers are  readying  to  launch  their 
new  microcomputers  into  the  arena 
such  as  Intel's  8085  (single  supply, 
micro  system  on  a  chip),  Fairchild's 
new  microcomputer  system  on  a  card 
and  Motorola's  new  microcomputer 
HEP  kit. 

The  message  seems  to  be  coming 
through  loud  and  clear  as  most  of  the 
new  entries  from  the  manufacturers 
are  aimed  at  the  low  cost  market  place 
with  improved  performance  over  their 
more  costly  ancestors. 

To  start  your  microcomputing  year 
off  with  a  sizzling  success  we  have 
compiled  a  bonanza  of  indepth  hard- 
ware and  software  entries  which  we 
expect  you  will  find  as  an  invaluable 
addition  to  your  library. 

Those  who  have  utilized  the  M6800 
family  in  their  personal  computing 
applications,  will  find  the  first  article  of 
interest  as  a  detailed  discussion  involv- 
ing a  CRT  Controller  application  may 
inspire  the  "do-it-yourselfer"  to  em- 
bark on  another  winter  project.  Those 
who  are  "buy  it  myselfers"  may  look  to 
Motorola  for  a  new  product  announce- 
ment. Nevertheless  Joe  Roy  and  Dusty 
Morris  have  offered  a  good  insight  into 
what  it  takes. 

Part  II  of  a  four  part  series  on  AMI'S 
Microcomputers  cover  the  EVK  Proto- 
type card  architecture  and  a  compara- 
tive analysis  of  each  of  the  four  basic 
configurations  offered. 

"Building  a  3  digit  A/D  converter" 
can  not  only  be  a  challenging  job  but 
can  be  fun  if  most  of  the  toil  is  removed 
by  virtue  of  a  single  chip.  Roger  Edel- 
son  explores  the  Siliconix  LD130  bi 
polar  A/D  chip  and  applications  in  a 
microcomputer  with  a  two  part  series 
starting  this  month. 

Terry  Benson,  Field  Applications 
Engineer  for  Intel  Corp,  turns  his  pro- 
lific pen  loose  on  "Microcomputer  De- 
sign Aides."  A  bit  of  a  squint  is  pro- 
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vided  for  another  new  tool,  the 
PROMPT  80™  a  self  contained  micro- 
computer development  system  which 
supports  the  design  of  any  8080  sys- 
tem. The  PROMPT  80"  is  reputedly  a 
personal  programming  tool  as  well  as  a 
professional's  programming  delight. 

The  "Card-of-the-Month"  feature  is 
a  mind  soother  and  program  expe- 
ditor.  Around  for  awhile  and  still  in 
great  demand,  the  Cromemco 
BYTESAVER™.  is  reviewed  with  a  lusty 
zeal  as  our  hardware  editor  pokes  and 
prys  at  its  features  and  tests  its  perfor- 
mance. 

A  resident  8080  software  package, 
"CONSOL"  developed  by  Processor 
Technology  for  their  new  Intelligent 
Microcomputer  Terminal  called  SOL  is 
featured  including  the  complete 
assembly  listing. 

Two  BASIC  interpreters/one  on  Tiny 
BASIC  and  one  on  standard  BASIC 
provide  conversational  language  pro- 
gramming capabilities  for  the  SC/MP 
and  8080  based  Microcomputers  are 
also  featured  in  this  issue. 

The  features  in  this  month's  issue  are 
chiefly  in  response  to  many  requests 
for  more  indepth  product  reviews  and 
software  development  programs. 

Remember  we  try  to  be  responsive 
to  your  needs  and  the  only  way  we  can 
succeed  is  through  your  continued 
communication.  Feel  free  to  drop  us  a 
line  and  tell  us  what  you  would  like  to 
see  in  future  issues. 

If  you  have  composed  an  article  on  a 
subject  you  feel  others  would  be  inter- 
ested in,  let  us  take  a  look  at  it.  If  we 
concur,  we  will  publish  it  and  that  also 
means  it  could  make  you  some  money 
—  as  well  as  satisfy  that  creative  pen. 

INTERFACE  AGE  will  pay  up  to  $50 
per  published  page  as  well  as  award 
each  monthly  "best  article"  author  an 
additional  $100.00.  The  annual  "best 
article"  award  is  $500  in  cash  or 
equipment. 

Editor 
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THE  BEGINNING 

OF  A  BEAUTIFUL  FRIENDSHIP 


JUPITER  II  A 

6800  System 

$795 


JUPITER  III  A 

Z80  System 

$865 


If  you  thought  the  quality  of  a  wire-wrapped 
system  was  beyond  your  price  range  —  Take  a 
look  at  what  we  have  now! 

The  Jupiter  IIA  and  the  Jupiter  IMA  Basic 
computer  systems.  You  get  the  system  module 
cage  with  fully  assembled  backplane,  fully 
assembled  plug-in  ferro-resonant  power  supply, 
front  panel  kit  and  your  choice  of  6800  or  Z80 
CPU  module  kit.  All  less  than  the  price  of  the  two 
best  selling  8080  systems! 

Plus  you  can  choose  from  the  fastest  growing 
selection  of  memories  and  peripherals  available 
from  any  manufacturer,  like  our  2KB  EPROM/ 
4KB  RAM/serial  RS-232  module  which  can 
transform  your  basic  computer  system  into  a  real 
tiger. 

And  remember,  all  Wave  Mate  products  meet  the 
highest  quality  industrial  standards,  with  rugged 
construction  unmatched  by  anyone!  So  don't  let 
any  grass  grow  under  your  feet,  get  yours  now. 
Write  or  call  for  more  info  and  your  closest  Wave 
Mate  authorized  distributor. 


You  get  your  choice  of  microprocessors! 
And  you  get  wire-wrapped  modules  too! 


Now  you  have  a  low  cost  way  to  get  started 

into  personal  computing  without  sacrificing 

future  growth  capability! 


□  Send  details  on  Jupiter  II  systems 

□  Have  salesman  call 

Name  


Title   

Company 
Address  _ 

City  

Phone  


.  State 


Zip 


SUB 


lUmmtTtlmU 


WAVE  MATE  1015  West  190th  Street,  Gardena,  California  90248 
Dept.  20 


Telephone  (213)  329-8941 


"l 
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NOTABLES 

"Who  are  we?"  "How  did  we  get 
here?"  "Are  we  alone  in  the  Uni- 
verse?" The  answers  to  these 
questions  have  broad  scientific  impli- 
cations, as  well  as  deep  philosophical, 
sociological,  and  theological  meaning. 
The  search  for  extraterrestrial  intelli- 
gence has  begun! 

The  Forum  for  the  Advancement  of 
Students  in  Science  and  Technology 
(FASST),  the  Student  Programs 
Division  of  the  American  Institute  of 
Aeronatuics  and  Astronautics  (AIAA), 
and  the  Educational  Programs  Office  of 
the  NASA/Ames  Research  Center,  in- 
vite you  to  take  part  in  the  search  by 
participating   in  a  special  symposium. 


"The  Search  for  Extraterrestrial  Intelli- 
gence (SETI)."  The  program  will  be 
held  at  the  Ames  Research  Center, 
near  San  Francisco,  on  February  24- 
25,  1977. 

Speakers  and  participant  discussion 
groups  will  cover  such  topics  as:  "The 
Cosmic  Picture  —  Is  Anyone  Really 
Out  There?";  "The  Origin  of  Life  — 
Chemical  and  Biological  Considera- 
tions"; "Evolution  of  Technological 
Civilizations";  "Methods  and  Tech- 
nology for  the  Search";  and  "Cultural 
Implications  of  Detection  and  Contact 
with  Extraterrestrial  Intelligence." 

Confirmed  speakers  for  the  sym- 
posium include  Dr.  Richard  Berend- 
zen,  astronomer,  lecturer,  author  and 
Chairman   for  the   Boston   SETI   sym- 


Nothing  is  Faster  and  Easier  than  ACE 

for  circuit  breadboarding.     J 


Used  to  be  you'd  get  a  circuit  idea,  lay  out  a 
pc  board,  print  it,  solder  everything  together, 
troubleshoot,  change  your  layout,  try  a  new 
board,  and  spend  absolutely  too  much       . 
time  breadboarding.  Now  A  P  ACE 
All  Circuit  Evaluators  let  you 
breadboard  in  a  fraction 
of  the  time.  Make  your 
changes  immediately. 
Keep  full  leads  on  your 
components.  Avoid  the  heat 
damage  possible  with  repeated 
soldering  and  desoldering.  And  have" 
a  pattern  for  your  board — if  you  need  a 
board — sitting  in  front  of  you.  In  about  as 
long  as  it  takes  to  sketch  a  schematic.  Get 
cooking  with  ACE.  ACE.  The  All  Circuit  Evaluator 
from  A  P  Products. 


Part 
No. 


923333 
923332 
923334 
923331 
923326 
923325 
923324 


ACE 

Model  No. 


200-K  (kil) 
208  (assem.) 
201-K  (kil) 
212  (assem.) 
218  (assem.) 
227  (assem.) 
236  (assem.) 


Tie 

Points 


728 
872 
1032 
1224 
1760 
2712 
3648 


DIP 

Capacity 


8  (16's) 
8(16's) 
12  (14s) 
12(14-s) 
18  (14s) 
27  (14s) 
36  (14s) 


No. 
Buses. 


10 
28 
36 


No. 
Posts 


Board  Size 
(inches) 


4-9/16K5-9/16 
4-9/16x5-9/16 
4-9/16x7 
4-9/16x7 
6-1/2x7-1/8 
8x9-1/4 
10-1/4x9-1/4 


Price 
Each 


S18.95 
28.95 
24.95 
34.95 
46.95 
59.95 
79.95 


Order  from  your  A  P  distributor  today. 

Our  distributor  list  is  growing  daily. 

For  the  name  of  the  distributor  nearest  you 

call  Toll-Free  800-321-9668. 


Send  for  our  complete  A  P  catalog, 
The  Faster  and  Easier  Book. 


AP  PRODUCTS  INCORPORATED 

Box  110-1  Painesville,  OH  44077  (216)  354-2101  TWX:  810-425-2250 
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posium,  "Life  in  the  Mind  of  Man";  Dr. 
John  Billingham,  Chief,  Program  Office 
for  SETI-NASA/Ames;  Ronald  Brace- 
well,  Professor/Stanford  Univeristy  and 
author  of  THE  GALACTIC  CLUB;  David 
Black,  Project  scientist/SETI;  Dr.  James 
Christian,  philosopher  and  author  of 
EXTRATERRESTRIAL  INTELLI- 
GENCE: The  First  Encounter;  and  Ber- 
nard Oliver,  Vice  President  for  Re- 
search, Hewlett-Packard,  and  formerly 
Director  of  the  study  group  on  con- 
structing large  arrays  of  radio  tele- 
scopes, designated  Project  Cyclops. 
We  are  awaiting  confirmation  of  Dr. 
Carl  Sagan,  astronomer/biologist,  and 
Dr.  Stanley  Miller,  biochemist. 

Directed,  primarily,  toward  college 
and  university  students,  the  sym- 
posium also  welcomes  participation  by 
interested  professionals  and  faculty 
members.  A  wide  cross  section  of 
academic  disciplines  will  be  involved, 
including  students  in  anthropology, 
theology,  life  science,  engineering, 
sociology,  etc. 

Registration  fee  for  the  conference 
is  $10.00,  which  includes  symposium 
materials,  a  tour  of  the  Ames  facilities, 
and  a  banquet.  The  grant  to  conduct 
this  program  did  not  include  funds  for 
student  travel.  For  those  who  would 
like  to  participate  but  live  outside  the 
San  Francisco  area,  we  recommend 
that  you  seek  financial  assistance 
locally  from  your  academic  depart- 
ment or  campus  student  activity  fund. 
In  your  request  for  funding,  include  a 
statement  on  how  the  conference 
applies  to  your  educational  objectives, 
and  the  benefits  to  be  derived  from 
attending.  FASST  will  send  support 
letters  upon  your  request.  Requests 
may  be  addressed  to  FASST,  1785 
Massachusetts  Avenue,  N.W., 
Washington,  D.C.  20036.  Telephone 
(202)  483-2900. 

The  BYTE  SHOP  has  recently 
opened  a  second  store  in  Phoenix,  at 
12864  N.  28th  Drive  (Westown).  Like 
the  first  store  opened  last  October  at 
813  N.  Scottsdale  Road,  BYTE  SHOP 
—  WEST  features  microcomputers  for 
use  in  the  home,  business  or  school  at 
prices  comparable  to  stereo  systems. 

The  phenomenon  of  personal  com- 
puting is  new  and  growing.  Both 
owners,  Alan  P.  Hald  and  Jeffrey  D. 
McKeever,  were  recently  interviewed 
on  a  TV  newspot  distributed  nation- 
wide. Jeff  remarked,  "Suddenly  we 
received  calls  from  all  over  the  country, 
from  businessmen,  lawyers,  house- 
wives, engineers  and  students 
intrigued  by  the  idea  of  personal  com- 
puting." Both  felt  that  the  response 
confirmed  recent  articles  in  News- 
week, Time  and  Business  Week  which 
indicated  that  many  people  through- 
out the  country  are  becoming  com- 
puter enthusiasts.  Alan  noted,  "In 
Phoenix,  the  response  has  been  en- 
couraging. Often  we  find  ourselves 
staying  open  after  closing  hours 
engrossed     with     our     customers 
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Tho  NEW  Sphere  DOS     a  Real  Tiger!! 


When  we  decided  to  redesign  our  already  successful  Disk  Operating  System,  we  asked  ourselves  how 
we  would  want  it  done.  Based  on  a  year  of  solid  experience  building,  shipping  and  supporting  a  good 
DOS,  we  decided  we  would  want  our  new  DOS  to  be  able  to: 

•  provide  a  complete  Editor  usually  found  only  with  minis 

•  offer  a  full-blown  Assembler  (not  just  a  small  mnemonic  set) 

•  handle  variable-length  files 

•  recognize  and  handle  both  stream  and  block-oriented  files 

•  deal  with  multiple  devices  of  several  types 

•  operate  on  both  our  300  and  500  systems. 

So,  we  designed  the  all-new  Sphere  DOS,  and  we  have  a  lot  of  good  reasons  for  calling  it  a  tiger!  It  is 
a  truly  remarkable  DOS  .  .  .  worth  checking  into.  Once  you  do,  we  think  you'll  find  it  easy  to  make 
the  decision  to 


PUT  THIS  TIGER  ON  YOUR  TEAM 


LANGUAGE 

STORAGE  REQUIREMENT 
OPERATING  ENVIRONMENT 
CONVENIENCE  PROGRAMS 
PROVIDED 

PERIPHERALS  SUPPORTED 
STRUCTURE 


Personal  and  commercial  computer 

product    distributorships  available. 

For  information  call  801-292-8466. 
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DOS  SPECIFICATIONS 

Motorola  M6800  Assembler 

5K  Bytes 

Sphere  300  and  500  Series  Systems 


Editor,   Debugger,  Assembler,  Set  of  File-manipulating  Commands  (macro- 
like operations) 

CRT,  Keyboard,  Floppy  Disk  Drive,  TTY 
Uniform,  interrupt-driven  I/O 

Mk  SPHERE 

lb?.'  '  V^P'  CORPORATION 

!-8466.  940  North  400  East 

I  North  Salt  Lake,  Utah  84054  •  (801)  292-8466 


Complete  Bugbook    library. 
Now  available  at  your  local  computer  store. 


In  a  world  crawling  with  bugs,  it's 
good  to  have  the  Bugbooks  by 
your  side.  Good  to  have  just  four 
books  dedicated  solely  to  teach- 
ing you  digital  electronics  .  .  . 
from  ground  zero  on  up.  From 
fundamental  logic  and  memory 
experiments  to  interfacing  with 
microprocessors.  The  Bugbooks 
are  E&L  Instruments'  pioneering 
approach  to  mastering  today's 
pulse-quick  world  of  micro-elec- 
tronics. With  an  approach  that's 
simple  and  straightforward.  Clear. 
Complete.  Well-illustrated.  And  as 
fresh  as  tomorrow's  circuit  de- 
sign. In  all,  some  1350  pages. 
They're  the  Bugbooks.  Don't  ven- 


ture a  step  farther  into  the  world 
of  digital  electronics  without  them. 
Because  the  place  is  crawling 
with  bugs. 

ma  E&L  INSTRUMENTS,  INC. 

Hf]  Circuit  Design  Aids 

'61  First  Street,  Derby,  Ct.  06418 

(203)  735-8774 

E&L's  complete  library  of  Bug- 
books  is  now  available  through 
local  computer  stores.  These 
stores  also  carry  E&L's  full  line 
of  breadboarding  and  microcom- 
puter equipment.  Stop  in  today 
.  .  .  and  start  going  bugs. 

Dealer  inquiries  invited. 
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developing  new  games  and 
applications." 

Both  stores  conduct  introductory 
classes  and  provide  free  in-store  lec- 
tures for  schools  and  civic  groups.  The 
owners  feel  that  increasing  public 
awareness  of  the  potential  for  personal 
computing  is  a  major  part  of  their 
business.  They  both  have  been  active 
in  speaking  to  local  organizations 
about  the  future  and  microcomputing. 
Both  owners  are  looking  forward  to 
bringing  the  fun  and  capability  of  per- 
sonal computing  to  Arizonans. 

For  further  information  contact 
either  Alan  or  Jeffry  at  (602)  894- 
1129  or  (602)  942-7300. 


CALL  FOR  PAPERS 

The  UPIEEE-77  Workshop  (June 
1977)  "On  Beach  Programming  of 
Microprocessors"  is  soliciting  papers 
from  people  who  have  incorporated 
microprocessors  into  a  product  without 
the  use  of  expensive  MP  program 
development  equipment.  Three  types 
of  papers  are  expected  —  software, 
hardware  and  trouble-shooting  (de- 
bugging). All  hardware  papers 
accompanied  by  a  working  board  will 
be  published  in  the  Proceedings. 

In  the  1950s  the  physicists  gave  us 
the  transistor.  Before  we  could  con- 
veniently use  it  in  circuit  design,  we 


had  to  strip  it  of  the  theory  with  which 
the  physicists  had  saddled  it,  and 
provide  it  with  a  practical  engineering 
approach.  Now  the  computer  people 
have  given  us  the  microprocessor. 
Before  we  can  conveniently  use  it,  we 
have  to  strip  it  of  the  top-heavy  com- 
puter approach  and  provide  it  with  a 
practical  engineering  approach  for  use 
in  circuit  design. 

The  purpose  of  the  /uPIEEE-77 
workshop  is  to  exchange  experiences 
and  learn  pitfalls  and  shortcuts  in 
writing  firmware;  and  in  trading-off 
firmware,  software  and  hardware  right 
at  the  design  bench.  Papers  are  due 
before  February  1. 

The  workshop  will  take  place  on 
Friday,  Saturday  and  Sunday,  June  10, 
11  and  12,  in  Philadelphia.  Dormitory 
space  will  be  available  to  out-of-town 
participants.  Proceedings  will  be 
published  beforehand  and  mailed  to 
participants.  There  will  be  no  reading  of 
papers  —  only  discussion,  questions 
and  answers,  and  demonstration  of 
boards.  Boards  chosen  for  publication 
only  will  be  displayed  in  the  lobby,  and 
authors  will  be  given  time  for  poster 
talks.  Time  will  be  allocated  for  bull 
sessions. 

For  further  information  about 
^PIEEE-77  contact  Miss  Helen  B. 
Yonan,  Philadelphia  IEEE,  Moore 
School,  University  of  Pennsylvania, 
Philadelphia,  PA  19174. 


TENTH  ONE-DAY 
TECHNICAL  SYMPOSIUM 

The  Los  Angeles  Chapter  of  the 
Association  for  Computing  Machinery 
has  announced  final  arrangements  for 
its  Tenth  One-Day  Tehnical  Sym- 
posium. 

Date:  February  4,  1977. 

Location:  Hoffman  Hall,  University 
of  Southern  California,  Los  Angeles. 

Theme:  Computers  . . .  the  Contin- 
uing Revolution. 

Registration  Fee:  Early  -  $15.00, 
Late  -  $20.00.  Fee  covers  programs 
and  lunch. 

Morning  Program:  Software,  the 
new  emphasis. 

Speakers  and  their  subjects  will  be 
Dr.  Robert  Brown,  Hughes  Aircraft 
Company,  "Principle  Aspects  of 
Structured  Design";  Dr.  Jack  Holton, 
University  of  Southern  California, 
"Modern  Techniques  for  Programming 
System  Development  —  Are  They 
Useful?";Guy  de  Balbine,  Caine  Farber 
Gordon,  Inc.,  "An  Assessment  of 
Structured  Processor  Technology: 
Present  and  Future";  Prof.  Brinch 
Hansen,  Univeristy  of  Southern  Cali- 
fornia, "The  Underlying  Architecture  of 
the  Concurrent  PASCAL  Machine." 

The  lunch  will  be  a  complete  steak 
dinner.  Luncheon  speaker  will  be  Victor 
Azgapetian,  Aerojet  General,  "A  Look 
Into  the  Future  From  the  Wrong  Point 
of  View." 
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Now  you  can  buy  an 

AltairM8800b  or  an  Altair 

680b  computer  right  off 

the  shelf.  Altair  plug-in 

boards,  peripherals, 

software  and  manuals 

are  also  available. 

Check  the  list  below 

for  the  MITS 

dealer  in  your  area. 


off  the  s 


RETAIL  COMPUTER  STORE.  INC. 
Tim  &  Susanne  Broom 
410  NE72nd  St. 
SEATTLE,  WA  98115 
(206)  524-4101 

COMPUTER  KITS  (S.  F.  area) 

Pete  Roberts 

1044  University  Ave. 

BERKELEY,  CA  94710 

(415)845-5300 

THE  COMPUTER  STORE 

(Arrowhead  Computer  Co.) 

Dick  Heiser 

820  Broadway 

SANTA  MONICA,  CA  90401 

(213)451-0713 

GATEWAY  ELECTRONICS.  INC. 
George  Mensik  OF  COLORADO 

2839  W.  44th  Ave. 
DENVER.  CO  80211 
(303)458-5444 

COMPUTER  SHACK 
Pete  Conner 
3120  San  Mateo  NE 
ALBUQUERQUE,  NM  87110 
(505)883-8282,  883-8283 
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GLOBAL  ENGINEERING  CO. 
5416  South  Yale 
TULSA,  OKLA.  74145 
(918)452-2567 

COMPUTER  PRODUCTS  UNLIMITED 

Harry  &  Margaret  Mohrmann 

4216  West  12th 

LITTLE  ROCK,  AR  72204 

(501)666-2839 

GATEWAY  ELECTRONICS.  INC. 
Harry  &  Margaret  Mohrmann 
Lou  Elkins.  Stuart  Bartfield 
8123-25  Page  Blvd. 
ST.  LOUIS,  MO  63130 
(314)427-6116 

CHICAGO  COMPUTER  STORE 

Lou  Van  Eperen 

517  Talcott  Rd. 

PARK  RIDGE,  IL  60068 

(312)823-2388 

THE  COMPUTER  ROOM 
3938  Beau  D'Rue  Drive 
Eagan,  MN  55122 
Dale  Hagert,  Bob  Raemer 
(612)452-2567 


BYTETRONICS 
John  &  Stan  Morrow 
Suite  103 
1600  Hayes  St. 
NASHVILLE,  TN  37203 
(615)329-1979 

THE  COMPUTER  SYSTEMCENTER 
Jim  Dunion,  Rich  Stafford. 
Steven  Mann.  Ron  Roberts 
3330  Piedmont  Road 
ATLANTA,  GA  30305 
(404)231-1691 

THE  COMPUTER  STORE.  INC 
Sid  Halliqan 
120  Cambridge  St. 
BURLINGTON.  MA  01803 
(617)272-8770 
Jeff  Feldman,  Service  Dept. 

THE  COMPUTER  STORE  OF  NEW  YO 

Bob  Arning 

55  West  39th  St. 

NEW  YORK,  NEW  YORK  10018 

(212)  221-1404 

THE  COMPUTER  STORE  OF 
Peter  Blond  ANN  ARBOR 

310  East  Washington  Street 
ANN  ARBOR,  Ml  48104 
(313)995-7616 


THE  COMPUTER  STORE,  INC.  (Hartford  area) 
George  &  Susan  Gilpatnck 
63  South  Mam  Street 
WINDSOR  LOCKS.  CT  06096 
(203)  627-0188 

MICROSYSTEMS  (Washington.  D.C.) 
Gloria  &  Russell  Banks 
6605A  Backlick  Rd. 
SPRINGFIELD,  VA  22150 
(703)569-1110 

THE  COMPUTER  STORE 

Stephen  Payne 

1114  Charleston  National  Plaza 

CHARLESTON,  W.  VA.  25301 

(304)343-4607 

MARSH  DATA  SYSTEMS 
Don  Marsh 
RK      5405  B  Southern  Comfort  Blvd 
TAMPA,  FL  33614 
(813)886-9890 
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from  MATRIX  PUBLISHERS 


21°  QUESTIONS  AND  ANSWERS  ABOUT  HOME  COMPUTERS 
Richard  Didday  This  is  an  indepth  conversation  between  an  expert  and  a  novice  in  microcom- 

puters. The  topics  of  discussion  range  through  reading  the  literature,  the 
general  organization  of  computer  systems  including  software  and  harware, 
assembling  your  own  computer  kit,  programming  generalities  and  specifics, 
and  what  you  really  can  and  cannot  do  with  a  microcomputer.  This  one  vol- 
ume answers  all  the  questions  you  didn't  know  how  to  ask  about  microcom- 
puters. 

PROGRAMMABLE  CALCULATORS 

C.  J.  Sippl  This  introductory  textbook  is  a  handy  reference  for  anyone  interested  in  cal- 

culators. It  contains  a  comprehensive  discussion  of  how  to  use  what  is  avail- 
able, clearly  defined  capabilities  of  products  now  on  the  market,  a  glossary 
of  terms  and  many  sample  programs.  $14.95 

FUNDAMENTAL  PRINCIPLES  OF  MICROCOMPUTER  ARCHITECTURE 


Keith  L.  Doty 


An  introductory  text  providing  the  background  necessary  for  exploring  the 
dynamic  field  of  microcomputer  systems  and  applications.  The  author  pro- 
vides a  general  overview  of  microcomputers  and  then  illustrates  how  general 
computation  is  a  form  of  data  gathering  with  decision  making.  He  explains 
the  basic  principles  and  structures  of  microcomputers  in  a  non-superficial 
way.  The  architectural  concepts  will  not  be  dated  by  technological  change. 
No  prior  programming  knowledge  is  assumed.  $16.95 

MATRIX  PUBLISHERS,  INC. 

207  Kenyon  Road      Champaign,  Illinois  61820     217/359-7679 

INTERNATIONAL  SCHOLARLY  BOOK  SERVICES,  INC.     j: 

P.O.  Box  555,  Dept.  IF,  Forest  Grove,  OR  97116  ! 

Please  send  the  following  books  under  your  15  day  free  | 
trial.  " 


Questions  and  Answers   ping  anc 


If  payment  accompanies  order,  I  will  save  the  ship- 
and  handling  charges.  ' 


□ 

Programmable  Calculators 

D 

Fundamental  Principles 


\ 


Name    _ 
Address 

City 

P.O.#_ 


I 


State. 


-Zip 


Signature . 


Prices  subject  to  change  without  notice. 


/ 
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Afternoon  Program:  Hardware,  the 
micro  revolution.  Speaking  will  be  Ron 
Muir,  ROM  Systems,  "Emulation 
Utilizing  the  2900  Microprocessor  Bit 
Slice  Chip  Set";  Elizabeth  Rather, 
Forth,  Inc.,  "FORTH  as  a  Pro- 
gramming Support  System  for  Micro- 
processor"; and  Les  Lazar,  Digital 
Design  and  Development,  "Cost  Ver- 
sus Performance  Tradeoffs  for  Several 
Microprocessors." 

PANHANDLE  COMPUTER  SOCIETY 
AMARILLO,  TEXAS 

The  Texas  Panhandle  now  has  a 
computer  hobbiest  club  and  though 
less  than  3  months  old,  we  boast  a 
membership  of  more  than  30. 

The  Panhandle  Computer  Society 
meets  every  Friday  and  is  open  to  any- 
one interested  in  computers.  We  also 
welcome  replies  from  other  groups,  es- 
pecially in  Texas. 

Those  interested  may  contact  the 
president,  Tex  Everett,  2923  S.  Spring, 
Amarillo,  Texas  79103  (Phone:  806- 
373-8207)  or  the  secretary/treasurer: 
Jerry  Fewell,  3109  Browning, 
Amarillo,  Texas  79103  (phone  806- 
374-0897. 


CALENDAR 

Jan.  3  South  Florida  Computer 
Group,  Miami  Division  meets  at 
7:30  p.m.,  PAP  Institute,  1  155  NW 
14th  St.,  Miami,  FL.  General 
Meeting.  For  more  information  call 
(305)  271-2805. 

Jan.  4  El  Paso  Computer  Group 
meets  at  7:00  p.m..  Meeting  place 
information  call  (915)  544-1542. 

Jan.  5  Northwest  Computer  Club 
meets  at  7:00  p.m.,  Pacific  Science 
Center,  Seattle,  WA.  Informal 
Meeting.  Details  by  calling  (206) 
524-6359. 

Jan.  5  New  England  Computer 
Society,  Inc.  meets  at  7:00  p.m., 
MITRE  Corp.  cafeteria,  Route  62, 
Bedford,  MA.  For  further  information 
call  Dave  Day  (603)  434-4239. 

Jan.  5  Southern  California  Computer 
Society  Valley  Chapter  meets  at 
7:00  p.m.,  Harvard  School,  3700 
Cold  Water  Canyon,  Studio  City, 
CA.  Technical  session  on  the  Tl- 
9900  Microprocessor  by  a 
representative  of  Texas  Instruments 
Co.  Call  John  Scott  at  (213)  849- 
4094  for  further  details. 


Jan.  8  The  Permian  Basin  Computer 
Group,  Midland  Chapter  meets  at 
4:00  p.m.,  Midland  College, 
Occupational  Technology  Bldg., 
Room  110.  More  details  call  (915) 
697-4607, 

Jan.  8  The  Permian  Basin  Computer 
Group,  Odessa  Chapter  meets  at 
1 : 0"0  p.m.,  Odessa  College, 
Electronics  Technology  Bldg.,  room 
203.  Please  call  (915)  332-9151 
for  further  details. 

Jan.  8  Louisville  Area  Computer  Club 
meets  at  1:00  p.m..  Speed 
Auditorium,  University  of  Louisville. 
General  meeting.  Contact  Glen 
Darwin  (502)  456-5589  or  by 
writing  at  3028  Hunsinger  Ln., 
Louisville.  KY  40200. 

Jan.  9  Southern  California  Computer 
Society,  Orange  County  Chapter 
meets  at  12:00  noon,  California 
State  University,  Fullerton, 
Administration  Bldg.,  Room  321. 
For  meeting  agenda  call:  Lorin 
Mohler  at  (714)  998-5831. 

Jan.  9  University  of  Chicago  Com- 
puter Club  meets  at  1:00  p.m., 
Reynolds  Club,  57th  and  University, 
Chicago,  IL.  For  more  information 
call  (312)  421-0244. 

Jan.  9  Oklahoma  Computer  Club 
meets  at  10:00  a.m..  Bell  Aisle 
Library,  Oklahoma  City,  OK.  General 
Meeting.  Call  Al  Campbell  (405) 
842-4933. 

Jan.  13  Rochester  Area  Microcom- 
puter Society  meets  at  6:30  p.m.. 
Room  1030,  Bldg.  9,  Rochester  In- 
stitute of  Technology,  Rochester, 
NY.  Meeting  will  feature  William 
Mathis  and  the  inside  scoop  on  the 
KIM-1.  Mailing  address.  RAMS, 
P.O.  Box  D,  Rochester,  NY  14609. 


Jan.  14  Cresent  City  Computer  Club 
meets  at  8:00  p.m..  University  of 
New  Orleans,  Lakefront  Campus. 
Contact  Bob  Latham  (504)  722- 
6321  or  P.O.  Box  1097,  New 
Orleans,  LA  70122. 

Jan.  15  South  Central  Kansas 
Amateur  Computer  Association 
meets  at  9:00  a.m.,  1430  E.  Kellog 
(next  to  Church  of  the  Nazarene). 
Call  Cris  Borger  at  (316)  945-9658 
for  more  information. 

Jan.  15  So.  Cal.  SWTPCO  MP  6800 
Users  Group  meets  at  A-VID 
Electronics,  1655  E.  28th  Street, 
Long  Beach,  CA  90806  at  10:00 
a.m. 

Jan.  19  Denver  Amateur  Computer 
Society  DACS  meets  at  7:30  p.m., 
4101  E.  Hampden  Av.  Denver,  CO. 
General  Meeting.  Call  (303)  333- 
1047. 
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Apple  Introduces  the  First  Low  Cost  Microcomputer  System  with  ^ 
Video  Terminal  and  8K  Bytes  of  RAM  on  a  Single  PC  Card. 


The  Apple  Computer.  A  truly  com- 
plete microcomputer  system  on  a 
single  PC  board.  Based  on  the  MOS 
Technology  6502  microprocessor,  the 
Apple  also  has  a  built-in  video  termi- 
nal and  sockets  for  8K  bytes  of  on- 
board RAM  memory.  With  the  addi- 
tion of  a  keyboard  and  video  monitor, 
you'll  have  an  extremely  powerful 
computer  system  that  can  be  used  for 
anything  from  developing  programs 
to  playing  games  or  running  BASIC. 

Combining  the  computer,  video 
terminal  and  dynamic  memory  on  a 
single  board  has  resulted  in  a  large 
reduction  in  chip  count,  which  means 
more  reliability  and  lowered  cost. 
Since  the  Apple  comes  fully  assem- 
bled, tested  &  burned-in  and  has  a 
complete  power  supply  on-board,  ini- 
tial set-up  is  essentially  "hassle  free" 
and  you  can  be  running  within  min- 
utes. At  $666.66  (including  4K 
bytes  RAM!)  it  opens  many  new 
possibilities  for  users  and  systems 
manufacturers. 

You  Don't  Need 

an  Expensive  Teletype. 

Using  the  built-in  video  terminal 
and  keyboard  interface,  you  avoid  all 
the  expense,  noise  and  maintenance 
associated  with  a  teletype.  And  the 
Apple  video  terminal  is  six  times 
faster  than  a  teletype,  which  means 
more  throughput  and  less  waiting. 
The  Apple  connects  directly  to  a 
video  monitor  (or  home  TV  with  an 
inexpensive  RF  modulator)  and  dis- 
plays 960  easy  to  read  characters  in  24 
rows  of  40  characters  per  line  with  au- 
tomatic scrolling.  The  video  display 
section  contains  its  own  IK  bytes  of 
memory,  so  all  the  RAM  memory  is 
available  for  user  programs.  And  the 


Keyboard  Interface  lets  you  use  al- 
most any  ASCII-encoded  keyboard. 

The  Apple  Computer  makes  it  pos- 
sible for  many  people  with  limited 
budgets  to  step  up  to  a  video  terminal 
as  an  I/O  device  for  their  computer. 

No  More  Switches, 
No  More  Lights. 

Compared  to  switches  and  LED's, 
a  video  terminal  can  display  vast 
amounts  of  information  simulta- 
neously. The  Apple  video  terminal 
can  display  the  contents  of  192  mem- 
ory locations  at  once  on  the  screen. 
And  the  firmware  in  PROMS  enables 
you  to  enter,  display  and  debug  pro- 
grams (all  in  hex)  from  the  keyboard, 
rendering  a  front  panel  unnecessary. 
The  firmware  also  allows  your  pro- 
grams to  print  characters  on  the  dis- 
play, and  since  you'll  be  looking  at 
letters  and  numbers  instead  of  just 
LED's,  the  door  is  open  to  all  kinds 
of  alphanumeric  software  (i.e., 
Games  and  BASIC). 

8K  Bytes  RAM  in  16  Chips! 

The  Apple  Computer  uses  the  new 
16-pin  4K  dynamic  memory  chips. 
They  are  faster  and  take  %  the  space 
and  power  of  even  the  low  power 
2102's  (the  memory  chip  that  every- 
one else  uses).  That  means  8K  bytes 
in  sixteen  chips.  It  also  means  no 
more  28  amp  power  supplies. 

The  system  is  fully  expandable  to 
65K  via  an  edge  connector  which  car- 
ries both  the  address  and  data  busses, 
power  supplies  and  all  timing  signals. 
All  dynamic  memory  refreshing  for 
both  on  and  off-board  memory  is 
done  automatically.  Also,  the  Apple 
Computer  can  be  upgraded  to  use  the 
16K  chips  when  they  become  availa- 


ble. That's  32K  bytes  on-board  RAM 
in  16  IC's — the  equivalent  of  256 
2102's! 

A  Little  Cassette  Board 
That  Works! 

Unlike  many  other  cassette  boards 
on  the  marketplace,  ours  works  every 
time.  It  plugs  directly  into  the  upright 
connector  on  the  main  board  and 
stands  only  2"  tall.  And  since  it  is 
very  fast  (1500  bits  per  second),  you 
can  read  or  write  4K  bytes  in  about 
20  seconds.  All  timing  is  done  in 
software,  which  results  in  crystal- 
controlled  accuracy  and  uniformity 
from  unit  to  unit. 

Unlike  some  other  cassette  inter- 
faces which  require  an  expensive  tape 
recorder,  the  Apple  Cassette  Inter- 
face works  reliably  with  almost  any 
audio-grade  cassette  recorder. 

Software: 

A  tape  of  APPLE  BASIC  is  includ- 
ed free  with  the  Cassette  Interface. 
Apple  Basic  features  immediate  error 
messages  and  fast  execution,  and  lets 
you  program  in  a  higher  level  lan- 
guage immediately  and  without 
added  cost.  Also  available  now  are  a 
dis-assembler  and  many  games,  with 
many  software  packages,  (including  a 
macro  assembler)  in  the  works.  And 
since  our  philosophy  is  to  provide 
software  for  our  machines  free  or  at 
minimal  cost,  you  won't  be  continu- 
ally paying  for  access  to  this  growing 
software  library. 

The  Apple  Computer  is  in  stock  at 
almost  all  major  computer  stores.  (If 
your  local  computer  store  doesn't 
carry  our  products,  encourage  them 
or  write  us  direct).  Dealer  inquiries 
invited. 


Byte  into  an  Apple 


BREADBOARD 
AREA 


incl 


CRYSTAL 

CONTROLLED 

TIMING 


$666.66* 

udes  4K  bytes  RAM 


COMPLETE 
VIDEO  TERMINAL 
ELECTRONICS    * 


LOW-PROFILE 

SOCKETS 

ON  ALL  IC'S 


FIRMWARE 

IN  PROMS 


4  FULLY  REGULATED 
POWER  SUPPLIES 


EXPANSION 
/''CONNECTOR 


CASSETTE 
~      BOARD 
CONNECTOR 


/ 
KEYBOARD  6502 

INTERFACE         MICROPROCESSOR 


8K  BYTES  RAM 


APPLE  Computer  Company  •  770  Welch  Rd.,  Palo  Alto,  CA  94304  •  (415)  326-4248 
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If  you  want  a  microcomputer 
with  all  of  these  standard  features  •  •  • 


•  8080  MPU  (The  one 
with  growing  soft- 
ware support) 

•  1024  Byte  ROM 
(With  maximum  ca 
pacity  of  4K  Bytes) 

•  1024  Byte  RAM 
(With  maximum 
capacity  of  2K 
Bytes) 

•  TTY  Serial  I/O 

•  EIA  Serial  I/O 

•  3  parallel  l/O's 
•ASCII/Baudot 
terminal  com- 
patibility with  TTY  machines  or  video  units 

•  Monitor  having  load,  dump,  display,  insert 
and  go  functions 


•  Complete  with  card 
connectors 
•  Comprehensive 
User's  Manual,  plus 
Intel  8080  User's 
Manual 
•  Completely 
factory  assembled 
and  tested  — not 
e.  kit 

•  Optional  ac- 
cessories: Key- 
board/video 
display,  audio 
cassette  modem 
interface,  power  supply,  ROM  programmer 
and  attractive  cabinetry . . .  plus  more  options 
to  follow.  The  HAL  MCEM-8080.  $375 


then  let  us  send  you  our  card. 


HAL  Communications  Corp.  has 
been  a  leader  in  digital  communi- 
cations for  over  half  a  decade. 
The  MCEM-8080  microcomputer 
shows  just  how  far  this  leadership 
has  taken  us ...  and  how  far  it 
can  take  you  in  your  applications. 
That's  why  we'd  like  to  send 
you  our  card— one  PC 
board  that  we  feel  is  the 
best-valued,  most  complete 


m 


microcomputer  you  can  buy.  For 
details  on  the  MCEM-8080,  write 
today.  We'll  also  include  compre- 
hensive information  on  the  HAL 
DS-3000  KSR  microprocessor- 
based  terminal,  the  terminal  that 
gives  you  multi-code  compati- 
bility, flexibility  for  future 
changes,  editing,  and  a 
convenient,  large  video 
display  format. 


HAL  Communications  Corp. 

Box  365, 807  E.  Green  Street,  (Irbana,  Illinois  61801 

Telephone  (217)  367-7373 


Feb.  12  The  Permian  Basin  Com- 
puter Group,  Odessa  Chapter  meets 
at  1:00  p.m.,  Odessa  College 
Electronics  Technology  Bldg.,  Room 
203.  Call  (915)  332-9151  for  more 
information. 

Feb.  12  So.  Cal.  SWTPO  MP  6800 
Users  Group  meets  at  1 0:00  a.m.  at 
A-VID  Electronics,  1655  E.  28th 
Street,  Long  Beach  CA  70806. 


Feb.  27  Chicago  Area  Computer  Hob- 
byists Exchange  (CACHE)  meets  at 
12:00  noon,  NIGAS  Bldg., 
Schermer  Rd.,  Glenview  IL.  Sick 
Computer  Show.  Bring  in  your 
problems  and  we'll  help  repair  them. 
Call  Bill  Precht  at  (312)  620-1671. 

Feb.  28-Mar.  3  IEEE  Computer 
Society's  COMPCON  '77  Spring 
beginning  at  9:00  a.m.  on  Feb.  28 
at  the  Jack  Tar  Hotel,  San  Fran- 
cisco, California. 

Mar.  2  New  England  Computer 
Society,  Inc.,  meets  at  7:00  p.m., 
MITRE  Corp..  Cafeteria,  Route  62, 
Bedford,  MA.  General  Meeting.  Call 
Dave  Day  at  (603)  434-4239. 

Mar.  7  AMRAD  Amateur  Radio 
Research  and  Development  Corp. 
meets  at  8:00  p.m.  in  the  Patrick 
Henry  Library,  Vienna,  VA  22101. 
Call  (703)  356-8918  for  details. 
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Jan.  19  Northwest  Computer  Club 
meets  ar  7:00  p.m..  Pacific  Science 
Center,  Seattle,  WA.  General 
Meeting.  Details  of  agenda:  call 
(206)  524-6359. 

Jan.  20  South  Florida  Computer 
Group,  Ft.  Lauderdale  Division 
meets  at  7:30  p.m.,  FPL,  501  S. 
Andrews,  Ft.  Lauderdale,  FL.  Call 
(305)  522-5358  for  more  details. 

Jan.  22  Minnesota  Computer 
Society,  7:30  p.m.,  Hennepin 
County  Library,  Southdale  Branch, 
7001  York  Ave  South,  Edina,  MN. 
For  meeting  agenda  write,  MCS, 
P.O.  Box  35317,  Minneapolis,  MN 
55435. 

Jan.  30  Chicago  Area  Computer 
Hobbyists  Exchange  (CACHE) 
meets  at  12.00  noon,  NIGAS  Bldg., 
Shermer  Rd.,  Glenview  IL.  LSI- 1 1 
Conference,  Digital  Equipment  Cor- 
poration Show.  Call  Bill  Precht  at 
(312)  620-1671  or  P.O.  Box  36, 
Vernon  Hills,  IL  60061. 
Feb.  1  El  Paso  Computer  Group 
meets  ar  7:00  p.m.  Meeting  place 
by  calling  (915)  544-1542. 
Feb.  2  New  England  Computer 
Society,  Inc.  meets  at  7:00  pirn.. 
MITRE  Corp.,  Cafeteria,  Route  62, 
Bedford  MA.  Call  Dave  Day  for 
more  information  at  (603)  434- 
4239. 


Feb.  5  Louisville  Area  Computer 
Club  meets  at  1 :00  p.m.,  Speed 
Auditorium,  University  of  Louisville. 
General  meeting.  Contact  Glen 
Darwin  (502)  456-5589  or  by 
writing  at  3028  Hunsinger  Ln., 
Louisville,  KY  40200. 

Feb.  7  AMRAD  Amateur  Radio 
Research  and  Development  Corp. 
meets  at  8:00  p.m.  in  the  Patrick 
Henry  Library,  Vienna,  VA  22101. 
Call  (703)  356-8918  for  details. 

Feb.  1 1  Crescent  City  Computer 
Club  meets  at  8:00  p.m.,  University 
of  New  Orleans,  Lakefront  Campus. 
For  more  information  contact  Bob 
Latham  (504)  722-6321. 


Feb.  11  Rochester  Area  Microcom- 
puter Society,  6:30  p.m.,  Room 
1030,  Bldg.  9,  Rochester  Institute  of 
Technology.  Rochester,  NY.  Mailing 
address,  RAMS,  P.O.  Box  D, 
Rochester,  NY  14609. 


Feb.  12  The  Permian  Basin  Com- 
puter Group,  Midland  Chapter 
meets  at  4:00  p.m..  Midland 
College,  Occupational  Technology 
Bldg.,  Room  110.  General  Meeting. 
Call  (915)  697-4607  for  details. 


Mar.  10  Rochester  Area  Microcom- 
puter Society,  6:30,  Room  1030, 
Bldg.  9,  Rochester  Institute  of 
Technology,  Rochester,  NY.  Mailing 
address,  RAMS,  P.O.  Box  D, 
Rochester,  NY  14609 

Mar.  27  Chicago  Area  Computer 
Hobbyists  Exchange  (CACHE) 
meets  at  12:00  noon,  NIGAS  Bldg., 
Schermer  Rd.,  Glenview,  IL.  Small 
Business  Opportunities  Show.  For 
further  information  contact  Bill 
Precht  (312)  620-1671. 


This  Space  Awaits 
YOUR  Cartoon 

and 

Your  Bank  Awaits 
Our  CHEQUE 

send  in  your  humor 
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And  now  minis  too! 
All  from  a  catalog,  at  discount  prices. 


Digital's  Direct  Sales  Catalog  — 
the  first  catalog  to  offer  com- 
puter products  by  mail  with 
off-the-shelf  delivery — was 
such  a  success,  we've  come  out 
with  an  expanded  second  edi- 
tion that  includes  the  PDP-8A, 
the  newest  member  of  the 
world's  most  popular  mini- 
computer family. 

We've  also  added  the  LA180 
line  printer  and  expanded  the 
sections  on  microcomputers, 


logic  modules,  terminals,  cab- 
inets, connectors,  accessories, 
and  supplies  from  the  first 
edition. 

Of  course,  you  still  get  our 
5%  catalog  discount,  plus 
another  4%  for  cash  with  your 
order.  You  also  get  a  10-day 
free  trial  period,  plus  our  stand- 
ard 90- warranty.  (Since  we're 
selling  by  mail,  you  do  have  to 
install  the  equipment  yourself.) 

If  you  were  among  the  thou- 


sands who  ordered  our  original 
catalog,  you'll  get  the  new  one 
automatically  by  mail. 

If  you  weren't,  why  not  sign 
up  now? 

For  your  free  copy,  call  800- 
225-9480  (Mass.  617-481-7400 
ext.  6608).  Or  write: 
Components  Group,  Digital 
Equipment  Corp.,  MR2-2/M59, 
One  Iron  Way,  Marlborough, 
MA  01752.  (Catalog  sales  to 
U.S.  only.) 
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Letters 

to  the 
Editor 


Dear  Editor: 

I  would  like  to  thank  you  for  having 
taken  the  time  to  discuss  with  me  my 
problem  in  finding  any  MIKBUG 
documentation. 

I  would  like  to  comment  on  the 
above  problem.  I  am  an  engineer  at  a 
small  company  which  provides  ana- 
lysis and  programming  services  as 
well  as  designing  test  apparatus  and 
providing  test  conductors.  This  work 
has  been  done  both  for  larger  com- 
panies and  directly  for  government 
agencies,  primarily  branches  of  the 
Navy.  My  own  areas  are  dynamics  and 
system  modeling.  My  programming  is 
done  in  FORTRAN  and  my  method  of 
computer  access  is  thru  TSO.  I  have 
become  aware  of  the  possibilities  of 
the  microcomputer  and  the  various 
available  peripherals  for  my  own  use 
in  such  areas  as  text  editing  and  for 
use  by  our  test  personnel  in  various 
ways.  I  have  accordingly  set  out  to  try 
to  educate  myself  in  the  ways  of  the 
microcomputer  both  for  the  good  of 
my  company  and  for  selfish  reasons.  I 
tnink  that  engineers  far  removed  from 
electronics  will  need  to  understand  the 
intelligent  machines  to  continue  to  be 
fully  useful.  At  any  rate,  the  point  I  was 
going  to  make  is  that  my  personal 
quest  for  information  will  shape  the 
views  I  pass  on  to  my  employer(s), 
and  if  I  find  myself  in  a  position  to 
recommend  some  device  or  some 
supplier,  it  will  be  one  who  has  been 
both  willing  and  capable  of  supplying 
me  with  information,  as  well  as  being 
interested  in  providing  access  to  their 
product  in  small  or  unit  lots.  This  isn't 
to  suggest  that  they  supply  free  sam- 
ples, but  rather  that  they  see  to  it  that 
there  are  retail  dealers  who  are 
knowledgable  as  to  their  merchan- 
dise and  who  are  responsive  to  small 
orders.  It  is  a  case  of  casting  their 
bread  upon  the  water ...  I  would  sus- 
pect that  a  significant  percentage  of 
the  people  who  are  interested  in 
microprocessors,  etc.  as  an  avo- 
cation or  for  home  applications  are 
professionals  in  fields  in  which  these 
same  devices  might  find  use.  Thus,  a 
manufacturer    who    gives    adequate 


attention  to  the  personal  computing 
market  is  probably  effectively  adver- 
tising in  the  commercial  market  which 
he  sees  as  his  real  target.  I  would  like 
to  suggest  that  you  carry  on  a 
dialogue  with  the  major  manu- 
facturers along  these  lines  and  base 
an  article  on  it. 

Thank  you  for  the  interesting  and 
useful  magazine  which  you  produce 
and  thank  you  in  advance  for  the 
MIKBUG  data. 

Philip  Sollow 


Dear  Editor: 

I  presently  own  two  micro- 
computers, one  is  a  6800  based 
system  and  the  other  is  an  8080 
based  system,  and  I  am  searching  for 
software  with  which  to  operate  my 
computers  for  my  business. 

I  am  particularly  interested  in  pro- 
grams that  involve  inventory  control, 
payroll,  ledgers,  journals,  balance 
sheets,  income  statements,  profit  and 
loss  statements,  invoicing  and  in 
general  any  programs  which  will  per- 
form basic  bookkeeping  tasks  and 
accounting  tasks  for  a  small  business. 

I  would  very  much  appreciate  any 
information  that  you  have  concerning 
software  that  is  business  related,  as 
well  as  any  other  categories  that  you 
might  have  available  (such  as  games 
etc.).  Such  information  should  in- 
clude a  description  of  the  program, 
your  price,  and  the  length  of  the  pro- 
gram. Any  speed  and  consideration 
that  you  could  lend  to  this  matter  will 
be  greatly  appreciated.  Thanking  you, 
I  remain 

James  E.  Preston 

There  is  a  three  volume  set  of  books 
called  BASIC  Software  Library 
published  by  ft  W.  Brown  of  SRI  and 
available  from  the  Microcomputer 
Software  Depository  that  includes 
small  business  programs  —  see  the 
Book  Review  section  of  this  issue  for 
more  information. 

Software  Editor 


Dear  Editor: 

I  am  a  home  computer  hobbyist 
presently  utilizing  a  homebrew  8080 
system.  I  have  a  cassette  interface 
and  a  TV  typewriter.  I  am  looking  to 
expand  and/or  update  my  system 
with  the  latest  hardware  develop- 
ments. Also  of  interest  is  software 
especially  BASIC. 

Please  send  me  any  information 
you  have  concerning  your  software 
products.  Your  cooperation  is  appre- 
ciated. 

Rupert  Fenequito 


Dear  Editor: 

I  am  enclosing  a  SASE  and  a  check 
for  $10,  payable  to  Interface  Age,  for  a 
one  year  subscription. 

Please  sent  me  your  list  of  available 
software  for  8080A  based  micro- 
computers. My  interests  are  pri- 
marily two  fold:  (1)  Scientific 
programming  (for  which  I  will  need 
FORTRAN  or  Extended  BASIC  com- 
pilers) and  (2)  Data  Processing  for 
which  I  could  use  a  good  monitor  and 
DOS. 

Dennis  Eisen 


Dear  Editor: 

I  just  received  my  copy  of  the 
November  issue  of  INTERFACE  AGE 
and  would  like  to  congradulate  you  on 
the  job  you're  doing  in  the  Software 
area.  I  hope  that  we  can  get  a 
Cassette  Operating  System  for  the 
8080  as  a  contributed  program  in  the 
near  future. 

In  your  introduction  on  page  92, 
you  indicated  in  the  second  para- 
graph that  an  8080  program  by  T.  W. 
Travis  on  memory  diagnostics  would 
be  published.  It  appears  that  it  is  mis- 
sing. It  is  also  referenced  in  the  Soft- 
ware Depository  Listing  on  page  128 
as  appearing  in  VI  NIZ.  I  trust  it  will  be 
published  in  the  next  issue. 

You  also  indicated  that  voting  for 
the  best  article  of  the  month  would 
have  to  be  accomplished  by  the  last 
date  of  the  month  on  the  issue.  As  you 
can  see  that  may  eliminate  those  who 
receive  the  magazine  late.  How  about 
the  middle  of  the  following  month? 

By  the  way,  is  there  anyone  in  the 
SCCS  who  responds  to  letters?  I 
know  that  INTERFACE  AGE  is  not 
connected  with  SCCS  but  from  the 
East  Coast  it  appears  that  SCCS  is 
dead. 

It  would  be  helpful  to  make  a  point 
on  the  software  of  indicating  how 
much  memory  is  required  for  the  pro- 
gram and  how  much  memory  is  re- 
quired to  run  the  program  —  when 
possible  —  and  also  if  the  program 
can  be  in  PROM  or  whether  RAM  is 
necessary.  This  would  definitely  be  of 
help  in  the  Depository  listings. 

Thanks  again  for  instituting  a 
means  of  obtaining  low  cost  soft- 
ware. 

R.  I.  Demrow 

As  you  now  know  we  ran  out  of  space 
for  the  November  issue  and  had  to 
publish  the  article  Memory 
Diagnostics  by  T.  W.  Travis  in  the 
December  issue  of  INTERFACE  AGE. 
We  goofed  and  left  all  references  to 
this  article  in  the  November  issue. 

Best  article  of  the  month  voting 
deadline  is  the  month  following  date 
of  publication. 
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A  CRT  Terminal 
Using  the  M6800  Family 


By  Joe  Roy  and  Dusty  Morris 

Data  Processing  Systems  Engineering 
Motorola  Inc.,  Phoenix,  AZ 


This  article  describes  a  versatile  M6800  based  CRT 
Controller  for  "glass-teletype,"  smart,  programmable, 
and  intelligent  CRT  terminals.  While  a  complete  dupli- 
cation of  the  entire  package  may  be  beyond  the  capa- 
bilities of  most  readers,  some  of  the  design  features 
should  be  of  particular  utility  in  other  construction  pro- 
jects. Of  particular  interest  is  the  exploitation  of  the  bi- 
phase clock  architecture  of  the  M6800  system,  provid- 
ing higher  throughput,  more  I/O  handling  capability, 
less  interference  patterns  during  refresh  memory 
accesses,  and  easier  task-orientated  multiple  pro- 
cessor implementation  in  a  CRT  terminal  than  is  pos- 
sible with  other  approaches.  Let's  look  at  the  features 
of  this  CRT  terminal: 

1 .  24  rows  of  80  characters. 

7X9  uppercase  characters  in  a  9  X  12  dot 
block;  shifted  lower  case  through  the  use  of  a 
custom  programmed  MCM6832  16K  Binary 
ROM. 

Conventional  non-interlaced  raster  scan. 
Blink,  half-intensity,  video  invert,  underline,  and 
non-display     FACS     (Field     Attribute     Codes); 
embedded  FACS  with  optional  widened  memory 
capability. 

Alternating  inverted/non-inverted  cursor. 

50/60  Hz  field  rate  is  logic  selectable;  display  is 
centered  for  both  50  and  60  Hz. 

7.  Transparent  accesses  of  Refresh  Memory  by  VIA 
and  MPU. 

8.  Limited  graphics  implementation  with  no 
changes  in  basic  design  philosophy. 

9.  Design  philosophy  facilitates  up-grading  a  sim- 
ple economical  terminal  with  upward  compati- 
ble software  and  hardware  to  a  task-oriented 
multiple  processor  intelligent  terminal. 

10.  MPU  is  unburdened  from  overhead  of  refresh 
memory  contention  and  is  free  to  service  key- 
board, edit  functions,  serial  communications, 
and  high  speed  control  such  as  floppy  disk. 


2. 


3. 

4. 


5. 
6. 


The  basic  configuration  for  a  microprocessor- 
controlled  CRT  terminal  is  shown  in  Figure  1.  An 
MC6800  microprocessor  executes  the  CRT  terminal 
executive  firmware  routine  and  jumps  to  driver  sub- 
routines when  servicing  the  keyboard,  serial  synchro- 
nous or  asynchronous  interface,  floppy  disk  formatter, 
and  other  peripherals.  Cursor  movements,  R/W,  and  all 
editing  functions  are  programmable  and  under  micro- 
processor control.  Actual  refresh  of  the  CRT  monitor 
display  is  done  with  a  configuration  of  SSI/MSI  hard- 
ware called  a  VIA  (Video  Interface  Adapter).  The  VIA 
provides  video,  vertical  sync,  and  horizontal  sync  to  the 
Motorola  M3000  (or  equivalent)  monitor.  The  monitor 
must  meet  the  requirements  specified  in  Figure  2. 

The  MPU  and  VIA  share  the  CRT  Refresh  Memory. 
Since  the  processor  clock  is  derived  from  the  VIA,  both 
are  synchronized.  As  shown  in  Figure  1  timing 
diagram,  the  VIA  accesses  memory  for  CRT  refresh 
during  clock  phase  01,  while  the  MPU  accesses 
memory  during  02.  The  Refresh  Memory  is  organized 
in  an  odd  address  block  and  an  even  address  block. 
Both  an  even  and  the  adjacent  odd  address  characters 
are  transferred  during  a  01  access,  whereas  a  single 
character  is  transferred  to  the  MPU  during  a  02 
access.  The  "odd/even  memory"  concept  allows  char- 
acters to  be  pulled  from  memory  at  a  rate  (^  2  MHz) 
sufficient  to  update  the  CRT.  The  "interleaved  clock- 
ing" of  memory  makes  it  look  transparent  to  both  the 
MPU  and  the  VIA.  That  is,  neither  delays  the  access  of 
the  other  to  memory.  Consequently,  less  MPU  over- 
head results  than  in  other  approaches. 

Note  that  the  interleaved  clocking  of  memory  is 
unaffected  by  cycle  stretching  of  either  MPU  01  or 
02  .  .  .  techniques  used  for  refreshing  dynamic 
memories,  synchronizing  other  I/O,  or  interfacing  slow 
memory. 

The  Refresh  Memory  provides  a  bidirectional  data 
bus  to  the  MPU  and  a  two  byte  output  bus  for  screen 
refresh.  The  two  bytes  of  display  data  are  pipelined  to 
even  and  odd  latches  which  are  alternately  enabled  as 
data  to  the  address  inputs  of  an  MCM6832  character 
ROM.  The  address  is  an  ASCII  character  which  the 
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•Single  M6800  Microprocessor  Controls  CRT,  Keyboard,  Serial  Communications 
Interface,  and  Jloppy  Disk  in  Smart/tntellegent  CRT  terminal. 

•  Unique  2-Port  Refresh  Memory  Configuration  eliminates  contention  overhead  for  memory  accesses. 
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•  The  MPU  cil  and  62  clocks  are 
synchronized  to  the  Video 
Interface  Adapter  (VIA)  timing 

•  Accesses  to  the  Refresh  Memory 
on  opposite  phases  of  the  clock 
by  the  MPU  and  VIA  result  in 
completely  transparent  operation. 

•There  is  no  annoying  flickering 
or  blanking  of  the  screen 
during  data  transfers. 


Figure  1.  M6800  Terminal  Block  Diagram 
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Figure  2  Video  Monitor  Timing 
(Motorola  Display  Products  M3000 
Monitor  meets  these  requirements) 
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COMPUTERS 
ARE       Software 


At  last  a  BASIC  SOFTWARE  LIBRARY  is  available 
written  in  BASIC,  immediately  executable  in  ANY  com- 
puter; micro  or  mini. 

•  Vol.  I  -  BUSINESS  &  RECREATIONAL,  source 
codes,  instructions,  etc.  300  pg. 

*  Vol.  II  —  ENGINERRING  STATISTICS  &  PLOTTING 
plus  BASIC  Reference  conversions,  250  pg.  Included 
with  each  program  is  a  description,  a  list  of  potential 
users,  instructions  for  execution  and  possible  limitations 
that  may  arise  when  running  it  on  various  systems. 

*  *  *  SPECIAL  OFFER  *  *  * 

Volume  I  or  II  —  $24.95  each 
Volume  I  &II  —  $39.95  set 

add  $2/Vol.  for  handling 

$4/Vol.  for  air  mail  (Continential  U.S.) 

or  send  SASE  for  Info,  to: 
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FtpM  maps  into  a  block  of  dots.  The  particular  row  of 
dots  (0  to  1 1)  in  the  block  is  determined  by  four  "row 
select"  inputs  from  the  VIA.  In  a  raster  scan  system, 
each  ASCII  character  is  presented  12  times  to  the 
character  ROM  with  a  sequential  row  select  each  time 
in  order  to  paint  the  complete  character  on  the  screen. 

Each  row  of  dots  is  parallel  loaded  into  an  8  bit  shift 
register  and  clocked  out  serially.  Field  Attribute  Codes 
(FACS)  such  as  inverted  video  are  imposed  on  the 
serial  data  stream  by  the  VIA  before  the  video  is  sent 
to  the  monitor. 

This  section  describes  the  2  port  memory  tech- 
nique which  allows  interleaving  of  the  MPU  and  dis- 
play functions  with  minimal  interference.  Figure  3  is  a 
simplified  block  diagram  of  the  functional  impli- 
mentation.  As  can  be  seen  the  memory  is  divided  into 
two  blocks;  one  'even'  and  one  'odd.'  Selection  of  the 
appropriate  block  is  by  address  line  AO,  while  A1 
through  A10  select  one  of  the  1024  bytes  in  each 
block.  A1 1  through  A13  are  used  to  select  the  parti- 
cular "page"  of  memory.  R/W  and  VMA  are  used  in  the 
read/write  process  and  to  determine  if  data  is  gated  'in' 
or  'out'  on  the  data  line  DO  through  D7. 

As  described  earlier,  the  refresh  RAM  is  organized 
as  a  1  K  X  8  even  block  and  a  1  K  X  8  odd  block. 


Even  and  odd  blocks  are  interleaved  to  form  a  2K  X  8 
"page."  Of  the  2048  bytes,  1 920  (80  times  24)  are  re- 
quired per  page  of  display,  leaving  128  bytes  spare. 
Because  the  refresh  memory  looks  like  any  other  RAM 
on  the  MPU  bus,  this  spare  128  bytes  are  free  for 
scratch  and  the  stack.  In  multiple  page  systems,  it 
serves  as  an  edit  buffer. 

The  refresh  memory  is  implemented  with  450ns 
2102  style  1K  X  1  memories.  Even  and  odd  blocks 
each  contain  eight  devices.  The  new  21 14  style  1  K  X  4 
static  memories  (spec'd  at  450ns)  are  an  attractive 
alternate  (only  four  are  required  per  page).  Memory 
addressing  is  through  1  of  2  ports.  Referring  to  Figure 
4,  the  schematic  offers  the  two  port  memory,  we  will 
look  into  the  detailed  design. 

The  VIA  address  counter  (DA1-DA10)  is  gated  with 
a  set  of  MC6887  high  speed  three  state  buffers,  the 
Motorola  equivalent  of  the  8797  device.  The  enable 
signal  to  pins  1  and  15  on  U20  and  U21  is  generated 
only  during  EN  DISP  ADDR  at  P2  pin  3  (roughly  01 
interval)  and  when  PAGE  SELECT  is  high  at  P2  pin  4. 
The  latter  signal  is  only  required  in  multiple  page  sys- 
tems, and  determined  which  page  is  displayed.  Note 
that  pin  15  on  U20  is  always  enabled.  This  gates  pin 
12  to  11  path  buffers  VMA  (Valid  Memory  Address). 
This  signal  is  for  gating  the  M PU  address  buffers  (U 1 8 
and  U19).  When  used  with  systems  such  as  the  EXOR- 
cisor  where  a  block  of  addresses  must  be  uncon- 
ditionally protected,  this  signal  should  be  VUA  (Valid 
Users  Address). 
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The  first  complete  small  computer 
under  *1,000 


Twenty-five  years  ago  a  computer  so 
powerful  cost  you  a  cool  million. 

Today  for  less  than  0.1%  of  the  cost,  you 
can  have  your  own  personal  computer  with 
even  greater  power — one  that  fits  in  a  pack- 
age no  larger  than  a  typewriter. 

It's  the  Sol-20  Terminal  Computer. 
There's  nothing  like  it  anywhere. 

A  powerful  computer  at  your  disposal  is 
quite  simply,  fantastic! 

Use  your  computer  to  run  your  ham  sta- 
tion. Do  your  taxes  and  books  with  it.  Control 
your  inventory.  Curb  your  energy  bill  by  letting 
your  computer  regulate  energy  usage.  Use  it  to 
study  science  and  engineering.  Use  it  to  help 
you  invent. 

And  after  hours,  take  your  computer 
home  to  play  (and  create)  sophisticated  games. 
Computers  may  indeed  be  the  ultimate  hobby 
because  you  never  outgrow  them.  Uses  for 
computer  intelligence  are  literally  unlimited. 

You  can  find  a  basic  computer  kit  for 
about  $600.  Though  by  the  time  you  purchase 
the  other  components  needed  to  make  it  run  — 
keyboard,  additional  memory,  software  and 
I/O  interfaces — you're  up  around  $1,500. 
Phew! 

Now,  the  good  news.  The  new  Sol-20  in 
kit  form  gives  you  an  entire  working  system 
for  $995. 

Those  of  you  who  are  already  into 
personal  computers  will  recognize  what  an 
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incredible  advance  this  is  in  computer  packag- 
ing. This  is  the  only  small  computer  that  offers 
all  of  the  following  as  standard  features: 

8080  microprocessor — 1024  character 
video  display  circuitry — control  PROM  memory 
— 1024  words  of  static  low-power  RAM  — 1024 
words  of  preprogrammed  interface  capable  of 
controlling  two  recorders  at  1200  baud  —  both 
parallel  and  serial  standardized  interface  con- 
nectors— a  complete  power  supply  including 
fan — a  beautiful  case  with  solid  walnut  sides 
— software  which  includes  a  preprogrammed 
PROM  personality  module  and  a  cassette  with 
BASIC-5  language  plus  two  sophisticated  com- 
puter video  games — the  ability  to  work  with  all 
S-100  bus,  including  Altair,  Imsai  and  Processor 
Technology  products. 

Full  expansion  capability 

Tailor  the  Sol-20  system  to  your  appli- 
cations with  our  complete  line  of  peripheral 
products.  These  include  the  video  monitor, 
audio  cassette  and  digital  tape  systems,  dual 
floppy  disc  system,  memories,  and  interfaces. 

Write  for  our  new  22  page  catalog. 
Get  all  the  details. 

Processor  Technology,  Box  G,  6200 
Hollis  St.,  Emeryville,  CA  94608. 
(415)652-8080. 
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Figure  4.  Display  Memory  Board 
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Guess  who  just  bought  our 

new  Microfloppy  for  $1095 

including  software? 


Plug-compatible 
for  $1095 

iCOM's  brand  new  Micro- 
floppy® is  specifically  designed 
for  the  personal  computer 
user.  It's  smaller,  using  the 
new  51/4-inch  diskette,  and  is 
priced  at  only  $1095  including 
disk  drive,  power  supply, 
cabinet,  controller/ interface 
card,  all  cables  and  connec- 
tors, plus,  on  diskette,  iCOM's 
new  FDOS-M  software, 
including  assembler,  editor, 
and  file  manager.  And  for  a 
limited  time,*  you  also  get  an 
8K  Disk  BASIC  package  at  no 
extra  cost. 

Best  of  all,  iCOM's  Microfloppy®  is 
fully  assembled  and  tested.  It's  100% 
compatible  with  Altair,  IMSAI,  Poly  88 
and  other  microcomputers  using  the 
Altair  bus  format. 


•Offer  good  through  April  15, 1977 


Much  faster  than  a  cassette 

This  compact,  economical  Floppy 
Disk  System  is  10  to  15  times  faster 
than  a  cassette.  Programs  can  be 
loaded  in  seconds,  a  source  program 
of  several  thousand  characters  can 
be  corrected  and  a  new  file  stored  on 
diskette  in  less  than  a  minute.  Any  of 
up  to  175  files  can  be  reached  in 
1.5  seconds. 


iCOM  —  the  leader 

We've  been  building  Floppy 
Disk  Systems  for  micro- 
computers for  nearly  three 
years.  Thousands  of  our 
systems  are  operating  per- 
fectly in  the  field.  Many  major 
computer  manufacturers  have 
incorporated  our  Floppy  Disks 
into  their  systems.  We  deliver, 
and  we'll  be  around  to  give 
you  service  whenever  you 
may  need  it.  You  see,  we're  a 
division  of  Pertec  Computer 
Corp.,  one  of  the  largest  and 
most  respected  manufact- 
urers of  peripherals,  microsystems, 
data  entry  products,  and  data 
processing  systems. 

So  you  don't  need  to  risk  getting 
burned  by  a  fly-by-night  company. 
Order  an  iCOM®  Microfloppy®  and 
be  sure  of  getting  the  best. 

See  iCOM's  Microfloppy®  now  at 
your  local  computer  store.  Or  contact 
us  for  the  name  of  your  dealer. 


,® 
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The  selection  of  U18  and  U19  is  decoded  by  U27 
which  generates  BANK  Select.  The  particular  bank  (1 
of  8  pages)  is  strap  selectable  (U29  and  U30).  The 
ENABLE/DISABLE  switch  on  U27  provides  a  means 
of  overlaying  other  chunks  of  memory  with  the  same 
address.  The  other  gating  for  BANK  SELECT  is  VMA 
(described  above),  A1 4,  A1  5,  and  EN  DISP  ADDR  (EN 
MPU  or  roughly  02  interval).  AO  and  R/W  from  the 
MPU  are  gated  at  all  times  because  pin  15  on  U1 8  is 
tied  to  ground. 

Devices  U22  through  U25  are  MC6880  high  speed 
bidirectional  data  buffers  for  multiplexing  the  Even  and 
Odd  Memory  bytes  into  the  MPU  data  bus  (DO  -  D7) 
and  vice  versa.  In  systems  requiring  a  non-inverted 
data  bus,  MC6880  is  replaced  with  MC6889.  During 
an  MPU  read,  either  U22/U23  or  U24/U25  is  enabled 
by  EVEN  D/E  or  ODD  D/E  respectively.  The  buffered 
LSB  of  the  MPU  address,  AO,  determines  which  sig- 
nal is  active.  During  an  MPU  write,  both  U22/U23  and 
U24/U25  are  enabled  into  their  respective  Even  and 
Odd  Memory  blocks.  The  buffered  LSB  of  the  MPU  ad- 
dress, AO,  determines  whether  EVEN  R/W  or  ODD 
R/W  is  active. 

The  refresh  data  is  an  even  byte  (EMD0-7)  and  an 
odd  byte  (OMD0-7). 

Memory  for  Graphics  Applications 

Alphanumeric  refresh  memories  are  organized  on  a 
character  basis.  Each  code  stored  in  memory  repre- 
sents a  7  X  9  pattern  in  a  9  X  12  dot  block.  The  dot 
pattern  is  stored  in  a  character  ROM  addressed  by  the 
character  code  in  the  RAM.  The  repetition  of  a  limited 
set  of  symbols  on  the  screen  to  construct  messages 
makes  it  possible  to  use  a  smaller  amount  of  memory 
than  would  be  required  in  a  full  graphics  application 
where  every  dot  is  addressable  as  a  memory  location. 

A  "limited"  graphics  set  of  symbols  for  line  draw- 
ings and  forms  is  usually  implemented  with  a  special 
character  ROM.  The  nine  horizontal  dots  per  character 
are  provided  by  the  ROM.  However,  most  ROMS  are 
organized  by  eight.  It  is  usually  acceptable  to  get  the 
ninth  bit  from  one  of  the  eight  ROM  outputs,  by 
parallel  load  of  the  8th  bit  of  ROM  into  both  the  eighth 
and  ninth  bits  of  the  shift  register. 


Character    ROM 
output 

Parallel  load  to 
shift  register 


A  full  graphics  capability  requires  every  possible  dot 
on  the  screen  to  be  stored  in  memory.  Since  the  pat- 
tern is  stored  directly  in  RAM,  all  alphanumeric  pat- 
terns are  generated  external  to  the  refresh  loop. 
Accordingly,  the  character  ROM  is  placed  on  the  MPU 
bus,  and  the  dual  latches  drive  the  shift  register  di- 
rectly. As  in  the  alphanumeric  controller,  the  RAM 
delivers  two  bytes  (even  and  odd)  when  addressed  by 
the  VIA  for  refresh.  Read  and  write  addressing  by  the 
MPU  is  efficiently  handled  by  bit  addressing  rather 
than  byte  addressing.  The  complete  64  K  address 
structure  of  the  MC6800  is  decoded  by  hardware;  only 
one  of  the  eight  MPU  data  bits  is  used  for  transfers. 
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A  graphics  terminal  dedicates  an  MPU  to  the  key- 
board and  I/O  transfers  with  the  refresh  memory.  All 
calculations  (e.g.  vectors),  curves,  rotations  are  done  in 
an  outboard  high  speed  processor  (e.g.  micropro- 
grammed bipolar  slice).  An  interface  between  the  MPU 
and  the  higher  speed  processor  provides  means  for 
control  and  exchange  of  input  parameters  and  results. 

DISPLAY  CONTROL 

The  DISPLAY  CONTROL  consists  of  circuitry  to:  se- 
quentially access  ASCII  characters  from  the  2-PORT 
REFRESH  MEMORY;  generate  character  row  selects; 
load  row  patterns  into  the  Parallel-to-Serial  Shift 
Register;  serially  shift  the  row  pattern  through  Field 
Attribute  circuits  to  the  monitor  as  video;  provide 
blanking,  horizontal  sync,  and  vertical  sync  signals; 
perform  cursor  compare  and  generate  cursor  block. 


Character  ROM 

The  purpose  of  the  Display  Control  circuitry  is  to 
paint  the  contents  of  the  character  ROM  at  the 
designated  positions  on  the  CRT  screen.  Custom  char- 
acter ROMS  contain  9  X  16  dot  matrix  patterns  for 
alpha-numeric  characters  of  various  domestic  and  for- 
eign fonts,  limited  graphics  symbols,  control  char- 
acters, or  combinations  of  all  from  the  above.  The  ad- 
dresses of  the  character  dot  matrix  patterns  cor- 
respond to  their  ASCII  code  representation  in  the  case 
of  alphanumeric  and  control  characters.  (Assignment  is 
somewhat  arbitrary  for  graphic  symbols.) 

The  particular  row  of  dots  in  each  character  dot 
matrix  is  selected  by  four  binary  row  select  inputs.  Only 
12  of  the  possible  16  rows  are  utilized  in  the  CRT  dis- 
play being  described.  The  12  rows  are  adequate  for 
shifted  lower-case  characters  (g,  j,  p,  q). 

Referring  to  Figure  5  we  see  that  a  16  K  binary 
ROM  (e.g.  MCM6832)  provides  128  possible  ASCII 
characters  (only  7  X  1 2  of  the  8  X  1 6  dot  block  is 
used).  This  is  a  practical  number  of  characters  for  most 
applications.  Note  the  eighth  bit  of  the  ASCII  code  is 
always  available.  If  it  is  not  used  for  imbedded  Field 
Attribute  Codes  (see  FAC  circuitry  description),  it  can 
be  used  to  select  a  second  MCM6832  with  a  differ- 
ent font  or  graphics.  The  tri-state  capability  of  the 
MCM6832  facilitates  this  mode  of  operation. 


General  Timing 

All  timing,  including  MPU  01  and  02  is  derived  from 
an  MC12061  crystal  oscillator  running  at  the  video 
rate,  17.074800  MHz.  The  circuit  is  very  stable  and  al- 
ways starts  from  power  up.  The  TTL  output  of  the 
MC 12061  is  buffered  with  a  74S04  before  distribut- 
ing the  clock  to  avoid  distortion.  The  distribution  of  the 
clock  is  critical.  Video  Clock  and  Video  Clock  are 
fanned  out  using  74S04  inverters  in  the  same  pack- 
age (for  minimum  differential  propagation  delay). 
Loads  are  split  equally.  An  alternate  distributor  is  a 
high  speed  clock  driver  with  complementary  outputs. 
An  important  consideration  is  to  keep  all  1 7  MHz  logic 
close  together  and  in  proximity  to  a  ground.  This  will 
minimize  noise  and  distortion. 

There  is  another  method  for  arriving  at  17.074800 
MHz.  Although  it  is  more  expensive,  a  phase-locked 
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Microcomputers  are  highly 
complicated  devices.  When  you 
buy  one  you  want  to  make  sure 
the  manufacturer  has  a  solid  repu- 
tation for  reliability  and  support.  You 
want  to  make  sure  he'll  be  in  your  corner 
a  year  or  two  down  the  road. 
The    Altair™8800    from    MITS    was    the    first 
general-purpose    microcomputer.    Today,    there    are 
more  Altair  computers  up  and  running  than  all  the 
other    general-purpose    microcomputers    combined. 
Today,  Altairs  are  successfully  used  for  literally  hun- 
dreds of  personal,  business,  scientific,  and  industrial 
applications. 

Because  we  are  so  popular,  many  people  have  tried 
to  copy  us.  The  pages  of  microcomputer  magazines 
are  full  of  advertisements  for  Altair  compatible  devices 

and  Altair  imitation  computers. 

Because  we  are  NUMBER  ONE, 
we  offer  a  much  broader  range  of 
products  and  services  than  any  of 
our  competitors.  One  manufacturer 
might  be  able  to  copy  one  of  our 
computers.  Another  might  be  able 
to  produce  a  working  memory  card. 
But  no  one  can  copy  the  overall 
Altair  concept. 

The  Altair  concept  is  a  system 
concept  aimed  at  practical,  cost 
effective  applications.  That's  why 
we  offer  three  mainframes  includ- 
ing the  Altair  680b,  Altair  8800a, 
and  Altair  8800b;  ten  peripherals 
including  a  multi-disk  system;  and 
over  20  plug  compatible  modules 
including  our  new,  low  power  16K 
static  memory  board.  That's  why  we 
are  the  only  microcomputer  manu- 
facturer to  go  to  the  extra  expense 
of  providing  our  customers  with 
quality,  higher  language  software. 
When  you  buy  an  Altair,  you're 
not  just  buying  a  piece  of  equip- 
ment. You're  buying  years  of  reli- 
able, low-cost  computing.  You're 
buying  the  support  of  the  NUMBER 
ONE  manufacturer  in  the  micro- 
computer field. 
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Figure  5.  Schematic  —  Display  Control  Board 
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ANNOUNCING  THREE 

NEW  BREAKTHROUGHS 

INSOLDERLESS 

BREADBOARDING. 


Whether  you  design  or  build  circuits 
for  fun  or  for  profit,  you  owe  it  to 
yourself  to  discover  how  fast  and 
easy  CSC  solderless  breadboarding 
can  be.  Now,  more  than  ever.  Be- 
cause of  three  new  breakthroughs 
in  breadboard  design.  And  our  new 
EXPERI  MENTOR™  sockets**  that 
make  the  most  of  them. 

1.  Price  Who  says  a  quality  bread- 
board has  to  be  expensive?  For  as 
little  as  $9.95,  CSC's  EXPERIMEN- 
TOR  sockets  let  you  design,  as- 
semble and  modify  circuits  as  fast 
as  you  can  push  in— or  pull  out- 
component  leads.  On  a  rugged 
one-piece  socket  with  550  solder- 
less  tie-points  (94  five-point  termi- 
nals and  two  40-point  bus  strips). 


y— 


Sockets  lock  together,  snap  apart  to 
handle  any  size  circuit  with  ease. 

But  don't  let  the  low  price  fool 
you:  EXPERI  MENTOR  sockets  are 
precision-molded  of  durable,  abra- 
sion-resistant material,  and  feature 
CSC's  non-corrosive,  prestressed 
nickel-silver  contacts  for  positive 
connections  and  longer  life.  All 
contacts  are  identified,  too . .  .with 
molded-in  designations  for  easier 
circuit  assembly  and  diagramming. 

2.  Compatibility  esc 

EXPERIMENTOR  sockets  end  the 
"big-chip  blues'.'  They're  the  only 
ones  with  full  fan-out  capabilities  for 
microprocessors  and  other  larger 
DIP'S,  as  well  as  4-16-pin  units.  EX- 


PERIMENTOR 600's  6/10"  center 
is  ideal  for  microprocessor's,  clock 
chips,  RAM's,  ROM's.  PROM's,  etc. 
While  EXPERIMENTOR  300s small- 
er 3/10"  center  is  perfect  for  smaller 
DIP's.  Both  units,  of  course,  accept 
transistors,  LED's,  resistors,  capaci- 
tors, pot's— virtually  all  types  of  com- 
ponents with  plug-in  ease.  As  well 
as  #22-30  solid  hook-up  wire  for 
interconnections.  Eliminating  heat 
and  lead  damage  to  expensive  com- 
ponents. And  saving  you  more 
money,  on  parts. 


; ;     , i 


Mix  or  match  both  models;  arrange 
them  vertically  or  horizontally. 

3.  Flexibility  wth  esc  ex 

PERIMENTOR  sockets,  you  can 
arrange  your  breadboard  to  suit 
your  circuit. . .  instead  of  vice  versa. 
An  exclusive  snap-together  inter- 


locking system  lets  you  instantly 
connect  them.  Vertically  or  hori- 
zontally. So  you  can  mix  or  match 
3/10  and  6/10"  centers . . .  expand- 
ing or  contracting  to  meet  your 
requirements. 

CSC  EXPERIMENTOR  sockets 
can  be  used  alone,  or  mounted  on 
any  convenient  flat  surface,  thanks 
to  molded-in  mounting  holes  and 
vinyl  insulation  backing  that  pre- 
vents shorts.  You  can  mount  them 
with  4-40  flat-head  screws  from  the 
front,  or  6-32  self-tapping  screws, 
from  the  rear.  But  however  you  use 
them,  EXPERIMENTOR  sockets  are 
an  unbeatable  way  to  build  and  test 
twice  the  projects  in  half  the  time. 


I  EXPERIMENTOR 

eoMllHIIll- 
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Both  models  feature  94  five-point 

terminals  (vertical  lines)  and  two 

48-point  bus  strips  (one  strip  shown). 

WHY  WAIT?  CSC  EXPERIMEN- 
TOR sockets  are  available  now  from 
your  CSC  dealer,  or  by  phone  from 
CSC,  at  $9.95*  for  the  300  and 
$10.95*  for  the  600.  Call  203-624- 
3103  (East  Coast]  or  415-421-8872 
(West  Coast]  -  major  credit  cards 
are  accepted. 

'Manufacturer's  suggested  list  price. 

Prices  subiect  to  change  without  notice 

U  S    Pat    No    D235.554 


CONTINENTAL  SPECIALTIES  CORPORATION 


44  Kendall  Street,  Box  1942,  New  Haven,  Ct  06509 

203-624-3103/TWX:  710-465-1227 

West  Coast  office:  Box  7809,  San  Francisco,  CA  94119 

415-421-8872/TWX;  910-372-7992 
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loop  or  phase:locked  oscillator  is  used.  The  line  fre- 
quency is  the  reference  and  vertical  sync  the  compar- 
ison signal.  In  areas  where  the  line  frequency  varies 
radically  from  nominal,  the  more  expensive  system  is 
often  required  to  reduce  the  visible  beat  on  the  CRT 
screen. 

A  -r  9  counter  divides  video  rate  down  to  a 
character  rate  of  1 .9  MHz.  On/Off  decodes  from  the  + 
9  counter  are  resynchronized  in  74S113  high  speed 
flip  flops.  The  signals  provide  the  General  Timing  in 
Figure  6. 

Decodes  off  the  Character  Column  Counter  provide 
horizontal  timing  (Figure  7).  Vertical  timing  is  from  the 
Character  Row  Counter  (Figure  8). 

Note  the  operation  of  the  Address  Counter.  It  must 
repeat  each  character  address  12  times  to  paint  a 
complete  line  of  80  characters  on  the  screen.  This  re- 
quires storing  the  address  of  the  first  character  in  each 
line  (function  of  the  74LS  latches).  Another  function  of 
the  Address  Counter  is  to  advance  to  address  64  dur- 
ing V  blank.  (Effectively,  this  amounts  to  a  start  ad- 
dress of  128  since  the  memory  is  addressed  two  bytes 
at  a  time.) 

Another  function  of  the  Display  Control  Electronics 
is  cursor  compare.  The  contents  of  the  Address 
Counter  are  compared  with  PIA  data  for  coincidence. 
The  DM81 60's  are  exclusive-or  comparators.  PIA  data 
is  a  binary  address  which  is  manipulated  by  the  MPU 
for  cursor  control. 

The  other  circuitry  in  the  Display  Control  portion 
generates  invert/non-invert  cursor  block  when  cursor 
compare  is  sensed  and  furnishes  FAC  (Field  Attribute 
Code)  logic. 

FACS  (Field  Attribute  Codes) 

There  are  two  popular  methods  for  handling  FACS. 
In  the  wide  memory  method,  the  memory  size  is  in- 
creased by  adding  bits  to  each  character  in  memory. 
Each  bit  controls  a  different  attribute  code  for  that 
character.  The  other  method  imbeds  FAC  characters  in 
refresh  memory.  The  eighth  bit  of  the  ASCII  code  is 
usually  decoded  as  a  FAC  flag. 


Flag  for  FAC 
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Possible  FACS 


When  it  is  a  logical  one,  the  other  seven  bits  are 
latched  as  FACS.  Once  latched,  the  FAC  applies  to  all 
subsequent  characters  until  another  FAC  code  is 
decoded.  The  only  exception  is  at  the  end  of  a  char- 
acter line;  all  FACS  are  hardware  reset.  This  scheme's 
advantage  is  low  cost  to  implement;  the  disadvantage 
is  the  use  of  a  memory  location  per  FAC  code.  Not  only 
is  character  density  decreased,  but  the  individual  char- 
acters in  a  string  can  not  be  accented  with  FACS.  It  is 
possible  to  get  around  this  drawback  by  stripping 
FACS  from  the  memory  before  display,  but  requires 
extra  hardware  and  is  a  programming  nightmare. 
When  individually  accented  characters  are  required,  it 
is  usually  better  to  implement  a  wider  memory. 


The  wide  memory  approach  to  FACS  may  seem 
clumsy  at  first  glance  ...  the  MPU  has  an  8  bit  bus. 
How  are  8  bit  MPU  transfers  done?  Construct  two 
pages  of  memory  —  a  page  of  ASCII  characters  2K  X 

8,  and  a  page  of  attributes  (2K  X  1 ,  2,  3,4 8).  The 

attribute  page  is  a  mask  and  need  only  be  accessed 
when  the  attribute  changes  or  must  be  read. 

For  simplicity,  the  imbedded  FAC  method  was 
implemented  in  the  CRT  terminal.  Few  changes  in 
Display  Control  circuitry  are  required  for  a  wide 
memory  approach. 

CURSOR/KEYBOARD 

Referring  to  Figure  9  we  can  see  how  to  add  a  cur- 
sor/keyboard interface  to  this  "glass  teletype." 

Cursor 

The  cursor  address  is  stored  as  the  contents  of  a 
PIA.  The  eight  least  significant  binary  bits  are  PBO  - 
PB7  and  the  three  most  significant  binary  bits  are  PAO 
-  PA2.  There  is  a  one-to-one  correspondence  between 
the  binary  cursor  address  and  a  memory  location  on 
the  screen.  The  assignment  of  bits  in  the  PIA  is  for 
programming  convenience.  An  STX  instruction  to  the 
A  side  of  the  PIA  writes  the  higher  order  byte  of  the 
index  register  into  the  A  side  of  the  cursor  PIA  and 
the  lower  order  byte  into  the  B  side  of  the  cursor  PIA 
(provided  the  address  lines  to  RSO  and  RS1  are  re- 
versed). 

The  cursor  address  is  binary  rather  than  X-Y  be- 
cause the  binary  address  manipulations  are  more  fre- 
quent. When  X-Y  addressing  is  required  (e.g.  com- 
munication interface),  a  conversion  subroutine  is 
called. 

Keyboard 

Either  a  fully-encoded  or  non-encoded  keyboard  can 
be  designed.  Whichever,  a  PIA  provides  the  interface 
to  the  MPU.  In  a  fully-encoded  keyboard,  the  key- 
board hardware  generates  a  strobe  and  an  ASCII 
encoded  character  corresponding  to  the  depressed 
key.  All  debounce  is  handled  by  the  keyboard  hard- 
ware. The  strobe  pulse  applied  to  the  PIA  CA  or  CB  in- 
puts causes  an  interrupt  to  the  MPU.  The  MPU  reads 
the  ASCII  character  through  the  PIA  and  performs  the 
appropriate  function.  For  an  alphanumeric  character, 
the  MPU  writes  the  data  at  the  present  cursor  location 
and  increments  cursor  PIA  contents.  For  control  char- 
acters, the  corresponding  commands  are  executed, 
(e.g.  space,  carriage  return,  insert,  delete,  etc.) 


o 


RowO 


Row  1 


H 

A  non-encoded  keyboard  is  a  set  of  switches  wired 
in  a  column/row  matrix. 
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^}  Vectorbords"  have  holes  for  extra  terminals  and  miscellaneous  parts. 

£%  Leads  enter  Klips  top/bottom,  go  through  like  P.C.  boards  to  mount 
parts  either  side. 

£k  Klips  accept  0.3"  —  0.6"  tab  spacing.  Reposition  as  desired. 

■a  Aluminum  chassis  holds  boards  for  top/bottom  access, 
enclosure,  expandability,  and  rack  mounting. 

A    If  floor  space  is  tight,  bus  strips  and  other 
"         parts  can  mount  on  bottom  to  save  space. 


Long-lived  plated  beryllium 
copper  springs  assure  good  contact 

We  honor  Bankamericard  and  Master  Charg 


ELECTRONIC    CO.,    INC. 


f%    X— Y  hole  &  zone  marking  provided. 

Soklurlt'ss  Push-in  Connections 

Model  51  X  (illustrated)  holds  twelve 
14-   or    16-pin    DIPs,  ten  24-pin  or 
four  40-pin  devices.  $25.50  assem- 
bled. (Circuit  elements  not  incl.) 
Model    50X  accepts   up  to  six 
14-  or  16-pin  DIPs  or  one  24- 
pin    plus  three    14-   or  16-pin 
DIPs.   $15.00 

Model  49X  accepts  up  to  three 
14-  or  16-pin  DIPs,  or  one  24- 
pin  or  one   40-pin  DIP.   $9.50 


DEPT  .  KB,  12460  Gladstone  Av 
Phone:  (213)  365  9661  ■ 


!.,  Sylmar,  CA  9134?   . 
TWX  (910)  496-1539 
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If  the  columns  are  scanned  one  at  a  time,  and  the 
rows  read  back,  the  simultaneous  depression  of  any 
one  or  two  keys  can  be  discerned.  For  n  keys,  diodes 
are  wired  in  series  with  the  switch  contacts. 

The  scanning  of  columns,  reading  of  rows,  and 
switch  debounce  are  under  software  control.  Keys  are 
strategically  placed  in  the  matrix  so  the  column  and 
row  location  easily  translate  into  an  ASCII  code.  Cost 
savings  and  flexibility  of  this  non-encoded  keyboard 
versus  a  fully-encoded  keyboard  sometimes  justifies 
the  additional  MPU  overhead  in  a  basic  CRT  terminal. 

A  non-encoded  approach  is  described  here. 
Referring  to  the  schematic,  the  keyboard  columns  are 
normally  held  low.  When  key(s)  are  depressed,  lows 
appear  on  the  keyboard  row  inputs.  A  keyboard  inter- 
rupt is  generated,  which  starts  a  scan.  Keyboard 
column  outputs  are  brought  low  in  sequential  order. 
Together  with  the  Shift  and  Control  PIA  inputs,  the 
active  columns  and  rows  are  encoded  as  an  ASCII 
character  and  temporarily  stored.  A  6.88  msec  inter- 
rupt is  provided  for  debounce  and  a  PIA  input  for 
REPEAT  (also  .1  sec  interrupt  for  this  function  and  a  1 
second  interrupt  for  clock  functions). 

The  software  for  a  non-encoded  keyboard  ranges 
from  simple  to  quite  complex  depending  on  how  fool- 
proof the  algorithm  is. 


Comparison  of  CRT  Terminal  Architectures 

The  central  design  criteria  of  a  modern  CRT  ter- 
minal is  the  method  used  for  multiplexing  refresh 
memory  between  the  MPU  and  the  display  refresh  cir- 
cuitry. In  this  section  we  will  discuss  time-division 
multiplexing  and  priority  multiplexing.  Throughput  ver- 
sus hardware  complexity  for  different  techniques  will 
be  analyzed.  Those  systems  which  result  in  operator 
annoyance  in  many  applications  (e.g.  Key-to-Disk),  and 
are  not  appropriate  for  the  modern  CRT  terminal. 

Priority  Multiplexing  of  Refresh  Memory 

These  techniques  fall  into  two  general  categories: 

A.  MPU   grabs    Refresh    Memory   and    locks   out 
Refresh  Circuitry. 

B.  Refresh    circuitry   grabs    Refresh    Memory   and 
locks  out  MPU. 

Method  A  results  in  zero  burden  on  the  MPU;  how- 
ever, a  sufficient  number  of  refresh  characters  must  be 
pipe-lined  into  FIFO  to  keep  the  screen  refreshed  dur- 
ing an  MPU  access.  The  fast  memory  and  complex 
hardware  to  accomplish  this  task  is  unattractive. 

Method  B  is  probably  the  most  widespread  tech- 
nique in  use  today.  The  dual  line  buffer  approach  is 
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DIGITAL 


DATA  RECORDERS 

USING  3M  DATA  CARTRIDGES 


MODEL 3M3 
19995 


BRAND  NEW  DESIGN 

Featuring  the  radically  new 

"UNIBOARD"  method  of 

construction  of  data 

cartridge  drives.  The 

major  computer  manufacturers 

are  changing  from  cassettes  to  cartridges  at  a 

rapid  pace  because  of  freedom  from  binding  and  greater  data 

reliability.  Now,  these  professional  type  units  are  priced  within 

the  range  of  all  data  users.  Being  made  primarily  as  OEM  data 

storage  units  for  the  world's  major  manufacturers,  these  units, 

together  with  controller  board  and  software  ROM,  are  being 

made  available  to  the  individual  user  as  well. 

Appearance  and  specifications  may  be  changed  slightly  following 

acceptance  tests  now  being  conducted  by  OEM  users. 


MODEL  3M1 

1  6995 


MODEL  3M3-Uses  the  3M  Data  Cartridge,  Model  DC300.  This  cart- 
ridge contains  300  feet  of  .250  tape  in  a  sealed  container.  Records  and 
plays  at  9600  baud  NRZ,  4800  baud  P.E.  Nominal  speed  8"  per  second 
Max.  recommended  flux  density  1200  fcpi.  Using  four  tracks,  you  can 
store  nearly  2  megabytes  of  data  on  a  cartridge.  Cartridge  measures  4" 
by  6".  Turns  counter  indicates  tape  position.  Inter-record  gap  light  gives 
Tiore  accurate  position  2SIO(R)  is  not  required  for  use,  but  is  highly 
•ecommended  for  8080  and  Z80  systems. 


COMMON  SPECIFICATIONS:  FULL  SOFTWARE  CONTROL  of  record, 
□/ay,  fast  forward  and  rewind.  LED  indicates  inter-record  gaps.  EOT  and 
30T  are  sensed  and  automatically  shut  down  recorder.  Can  also  be 
inanually  operated  using  the  switches  on  top  which  parallel  the  software 
:ontrol  signals  whennot  under  software  control.  Signal  feedback  makes 
t  possible  to  software  search  for  inter-record  gaps  at  high  speed.  117  V  — 
)0Hz  —  5  watts. 


"WO  I/O  PORT  CONTROLLER  WITH  ROM-Controls  your  terminal 
md  one  or  two  cassettes  or  cartridge  units.  On  board  ROM  (For  8080  and 
'.80)  has  terminal  and  cassette  software  for  turn  on  and  go  operation. 
JO  MORE  BOOTSTRAPPING.  Plug  in  compatible  with  Altair  and  IMSAI. 
oads  and  Dumps  memory  in  Hex  from  the  keyboard,  formats  tape 
iles,  punches  tape,  functions  as  a  word  processor  and  searches  for 
iles  and  four  letter  strings  within  files.  Keyboard  controls  the  cartridge 
inits  above  on  rewind  and  fast  forward.  Special  keyboard  codes  en- 
ible  you  to  dump  and  read  Phase  Encoded  tapes  as  well  as  NRZ  tapes. 
Including  K.C.  Std.)  Call  routines  give  access  to  these  from  your 
oftware. 

40DEL  2SIO(R)  With  1  ROM  for  NRZ  Cassettes  5169.95 
^ssembled  &  Tested)     (Half  of  above  Program) 

With  2  ROM's  for  Data  Cartridges  and  P.E. 

cassettes. 

$189 .95  (Full  Program) 

Kits  available  for  $30  off  above  prices. 


MODEL  3M1-Uses  the  3M  Data  Cartridge  type  DC100A.  This  cart- 
ridge contains  150  feet  of  .150  tape  and  is  the  same  cartridge  used  by 
HP.  and  others.  Runs  at  4800  baud  NRZ,  2400  baud  P.E.  Tape  speed 
adjustable,  but  nominally  set  at  5"/second.  Maximum  recommended  flux 
density  1200  fcpi.  Cartridge  measures  2-1/8"  by  3-1/4".  This  model  is 
ultra  compact,  yet  extremely  capable.  It  is  intended  for  word  processing, 
mailing  list  use  and  other  applications  requiring  the  compact  storage 
of  data.  Data  location  is  by  inter-record  gaps  and  automatic  file 
search  See  Common  Specs  and  2SIO(R).  2SIO(R)  is  not  required 
for  use,  but  is  highly  recommended  for  8080  and  Z80  users. 

For  8080  and  Z80  users:  Comes  complete  with  software  program  listings 
for  the  programs  on  the  2SIO(R)  ROM..  6800  software  is  being 
written,  but  not  yet  completed.  These  programs  give  FULL  SOFTWARE 
CONTROL. 

CARTRIDGE  AVAILABILITY:  Cartridges  are  made  by  3M,  ITC,  Wabash 
and  others.  They  are  available  at  all  computer  supply  houses  and  most 
major  computer  service  centers.  We  can  also  supply  them  at  normal  cur- 
rent list  prices. 

NEW:  AUDIO  CASSETTE  INTERFACE*  Phase  Encoding  interface  for 
use  with  audio  cassettes  or  NRZ  recorders.  Runs  2400  baud  phase  en- 
coded on  good  quality  audio  cassette  recorders.  May  also  be  used 
with  2SIO(R)  to  use  the  2SIO(R)  cassette  programs  with  your  audio 
cassette  player.  Can  also  accommodate  "Tarbell"  tapes  and  K.C.  Std. 
tapes.  $50.00,  Wired  &  Tested. 

$35.00,  Kit  Form. 

*NOTE:  You  do  not  require  an  interface  with  the  3M1  and  3M3  unless 
you  Phase  Encode.  But,  you  do  need  an  interface  to  use  the 
2SIO(R)  with  your  own  audio  cassette. 

"COMPUTER  AID"  and  "UNIBOARD"  are  trademarks  of  the  NATIONAL 
MULTIPLEX  CORPORATION.  The  3M  Data  Cartridges  are  covered  by 
3M  Patents  and  Marks.  "UNIBOARD"  Patents  Pending. 

For  UPS.  delivery,  add  $2.00  each  item.  Overseas  and  air  shipments 
charges  collect.  N.J  Residents  add  5%  Sales  Tax.  WRITE  or  CALL 
for  further  information.  Phone  Orders  on  Master  Charge  and  Bank- 
Americard  accepted.     MC       BA 


OVERSEAS:  EXPORT  VERSION  —  220  V— 50  Hz.  Write  Factory  or— 
•IEGATRON,  8011  Putzbrunn,  Munchen,  Germany;  Nippon 
Kutomation  5-16-7  Shiba,  Minato-Ku,  Tokyo;  EBASA,  Enrique  Barges, 
7  Barcelona,  Spain;  Hobby  Data,  SpireaVagen  5,  Malmo,  Sweden;  G. 
"ishbee,  172  Ifield  Road,  London  SW  10-9AG. 
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NATIONAL  MULTIPLEX  CORPORATION 

3474  Rand  Avenue,  South  Plamfield,  N.J.  07080,  Box  288. 
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representative  of  this  class.  All  data  for  a  line  on  the 
screen  is  stored  in  FIFO's  (usually  80  bytes). 

While  the  Odd  line  buffer  is  keeping  the  display 
refreshed,  the  Even  line  buffer  is  being  filled  with  the 
next  displayed  line  from  Refresh  RAM  through  a  DMA 
channel.  The  functions  are  alternately  reversed.  In  an 
alphanumeric  terminal,  average  MPU  burden  is  be- 
tween 15  and  30%  with  peak  burden  on  the  MPU  of 
100%  for  80-100  microseconds  when  loading  either 
line  buffer.  The  MPU  is  stalled  during  this  transfer  and 
cannot  service  high  speed  interfaces  (e.g.  Floppy  Disk). 
With  the  addition  of  extra  hardware,  the  Refresh  page 
of  the  RAM  is  isolated  from  the  processor  bus  during 
DMA,  thus  allowing  the  MPU  to  continue  processing 
provided  it  attempts  no  accesses  to  memory.  In  con- 
clusion, the  dual-line  buffers  and  DMA  configuration  is 
more  expensive,  has  higher  parts  count,  and  imposes  a 
severe  burden  on  the  MPU  compared  to  the  time- 
division  multiplexed  technique. 

Furthermore,  the  DMA  approach  is  very  inefficient 
for  full  graphics,  since  there  are  no  recirculations  of  the 
line  buffer  as  in  an  alphanumeric  display. 


refreshed  during  an  MPU  synchronization  delay.  The 
FIFO  is  typically  two  bytes  deep.  The  disadvantage  of 
this  technique  is  the  requirement  for  fast  memory.  It  is 
considerably  simplified  if  the  time-division  multi- 
plexing is  made  synchronous  with  character  rate.  Sync 
delay  is  no  longer  required  for  refresh  and  the  FIFO  cir- 
cuitry is  eliminated  (a  single  byte  latch  is  still  re- 
quired). Also  memory  speed  is  reduced.  This  simpli- 
fication is  not  always  acceptable;  e.g.  it  may  result  in 
excessive  MPU  "cycle-stretching"  at  slow  character 
rates. 

The  technique  for  sharing  CRT  Refresh  Memory 
described  in  this  article  is  a  special  case  of  time- 
division  multiplexing.  The  access  intervals  for  Refresh 
and  MPU  are  01  and  02,  respectively. 

As  01  and  02  clocking  signals  are  outputted  even 
during  wait  states,  no  matter  how  long  this  MPU  is 
forced  into  a  wait  state  the  screen  will  remain  re- 
freshed. Since  there  is  no  overlap  of  accesses,  no 
contention  circuitry  is  required  and  the  MPU  burden  is 
zero  at  all  times.  While  you  may  not  want  or  need  to 
duplicate  the  entire  circuitry  described  in  this  article, 
the  bi-phase  memory  access  technique  may  be  used 
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Time  Division  Multiplexing  of  Refresh  Memory 

In  the  most  general  time-division  multiplexing  sit- 
uation, either  an  MPU  or  Refresh  access  may  com- 
mence or  end  asynchronously  to  time-division  multi- 
plexing intervals.  By  delaying  accesses,  the  MPU  and 
Refresh  circuitry  are  brought  in  sync  with  their  respec- 
tive time  intervals.  The  sync  delay  for  MPU  access,  at 
the  expense  of  throughput,  is  implemented  by  "cycle- 
stretching."  The  sync  delay  for  Refresh  access  is 
accomplished  by  pipe  lining  a  sufficient  number  of  re- 
fresh   characters    into    a    FIFO  to    keep   the   screen 


wherever  it  is  necessary  to  use  a  DMA  (Direct  Memory 
Access)  for  two  major  systems. 

The  M6800  implimentation  is  very  simple  due  to 
constant  cycle  lengths,  whereas  it  is  difficult  if  not 
impossible  with  variable  cycle  length  MPU's.  The  only 
drawback  to  this  scheme  is  that  the  MPU  rate  is  a  deri- 
vative of  the  character  rate.  This  translates  into  a  clock 
rate  lower  than  the  maximum  MPU  clock  rate  allow- 
able. Consequently,  the  throughput  is  reduced.  For  ex- 
ample, the  screen  density  in  this  article  reduces  the 
throughput  by  5%  because  the  MPU  runs  at  950  KHz. 
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The  Compucolor  8001  System, 

It's  A  Stand  Alone  Micro  Computer  With 
Color  Input/Output  Capabilities  All  In  One  Package. 

For  Only  $2995. 

If  you're  looking  for  an  input  device,  an  output  device  and  a  micro 

computer  all  in  one  package,  you've  found  it.  The  Compucolor  8001. 

It's  here  now,  in  color,  on  sale  for  only  $2995. 


We  gave  it 
a  memory 
of  its  own. 

And  Floppy  Tape  Memory 
is  just  for  starters.  Look 
at  these  other  features. 
BASIC  Language,  8080  CPU, 
8  color  CRT  Terminal,  8K 
RAM  Workspace,  Selectable 
Baud  Rate  to  9600,  Two  RS 
232  I/O's,  Keyboard  with  16 
Function  Keys,  Background 
Color,  Lower  Case  ASCII 
Characters,  Roll,  Insert/Delete, 
48  Line  X  80  Characters/Line, 
2X  Character  Height,  thorough 
operating  instructions  and  a 
Graphics  Mode  with  160  X  192 
Elements.  And  our  unique  Nine 
Sector  Convergence  System 
guarantees  you  quick  set-up, 
exceptional  stability  and  out- 
standing color  registration  in  three 
to  five  minutes.  If  you  can  find  a 
better  buy  in  a  color  Intelligent  CRT 
and  Micro  Computer  system,  let  us 


know.  We  think  we've  got  the  best 
of  both  worlds  at  the  best  price 
going.  And  we  want  to  prove  it  to 
you. 

Name  your  game. 

After  all,  you'll  have  your  very 
own  personal  computer  right  at  your 
fingertips.  For  the  most  simple  or 
complex  tasks.  Or  just  plain  fun. 
The  applications  are  unlimited. 
Color  graphics  and  computations, 
check  book  balancing,  educational 
instruction,  tutoring  and  a  unique 
variety  of  computer  games.  Like 


Star  Trek  and  Hangman  and 
Pong.  Y>u  can  even  sit  back  and 
enjoy  a  game  of  chess.  Like  we 
said,  the  applications  are 
unlimited. 

How  about  a  little 
demonstration? 

You'll  find  a  list  of  our 
distributors  at  the  bottom  of  the 
page.  So  drop  by  and  ask  for  a 
demonstration.  Get  some 
answers  to  your  questions. 
And  if  you  aren't  near  one 
of  our  distributors ,  give  us  a  call . 
We've  got  the  answers.  The 
Compucolor  8001.  "Vfru  won't  find  a 
better  buy  in  a  color  CRT  Terminal 
and  Micro  Computer. 


Compucolor  Corporation 

A  subsidiary  of 
Intelligent  Systems  Corp.  ® 

5965  Peachtree  Corners  East 
Norcross,  Georgia  30071 
Telephone  (404)  449-5961 


CALIFORNIA 

Byte  Shop 

155  Blossom  Hill  Rd. 

San  Jose,  Ca.  95123 

Larry  Grihalva 

(408)  226-8383 

Computer  Store 

1093  Mission  St. 

San  Francisco,  Ca.  94103 

Al  Chern 

(415)  431-0640 


CALIFORNIA 

The  Computer  Center 

8205  Ronson  Rd. 

San  Diego,  Ca.  92111 

Ron  Eate 

(714)  292-5302 

The  Computer  Mart 
of  Los  Angeles 

625  W.  Katella  No.  10 

Orange,  Ca.  92667 

George  Tate 

(714)633-1222 


GEORGIA 

The  Computer  Systems 

Center 

3330  Piedmont  Rd.,  NE 

Atlanta,  Ga.  30305 

Jim  Dunion 

(404)  231-1691 

ILLINOIS 

Itty  Bitty  Machine 

1316  Chicago  Ave. 

Evanston,  111.  60201 

Jim  Bannish 

(312)  328-6800 


INDIANA 

Home  Computer  Shop 

10447  Chris  Dr. 

Indianapolis,  Ind.  46229 

James  B.  Baughn 

(317)  894-3319 

MASSACHUSETTS 

The  Computer  Store 

120  Cambridge  St. 

Burlington,  Mass.  01803 

Sid  Halligan 

(617)  272-8770 


WASHINGTON 

Retail  Computer  Store 

410  N.E.  72nd  Street 

Seattle,  Wash.  98115 

Tim  Broom 

(206)  524-4101 

Or  Contact  Us  Direct 

5965  Peachtree  Corners  East 
Norcross,  Georgia  30071 
Telephone  (404)  449-5961 


AMIs  EVK  Series 

Microcomputer 
Prototyping  Boards 


By  Robert  A.  Stevens 


32B 


INTRODUCTION 

This  article  is  part  #2  of  a  series  of  articles  on  the 
EVK  Microcomputer  hardware,  firmware  and  sup- 
porting software.  This  month's  article  covers  the  EVK 
Microcomputer  board  architecture  while  last  month's 
article  described  the  functional  architecture  and 
characteristics  of  AMI's  Microcomputer  IC  chip  set. 

EVK  CONFIGURATIONS  —  The  AMI  EVK 
Microcomputer  is  a  single  board  microcomputer 
mechanized  with  a  standard  S6800  MPU.  The  EVK 
Microcomputer  comes  in  four  basic  configurations; 
EVK99.  EVK100,  EVK200,  &  EVK300,  all  of  which  use 


the  same  1 0V2"  x  1 2"  printed  circuit  board.  EVK99  is  a 
kit  that  includes  the  PCB  and  Microcomputer  ICs  con- 
sisting of  one  6800  MPU.  four  6810  RAM's,  one  6820 
PIA,  two  6830  ROM,  and  one  6850  ACIA.  EVK100  & 
EVK200  are  kit  configurations  that  include  PCB, 
Microcomputer  &  T2L  ICs  and  differ  from  each  other 
by  the  amount  of  hardware,  memory  and  firmware 
(software  in  ROM)  included  with  each  configuration. 
EVK300  is  the  EVK200  kit  with  more  EPROM  memory 
and  is  factory  assembled  and  tested.  A  Tiny  BASIC 
Interpreter  program  is  also  available  at  no  charge  for 
the  EVK300  Microcomputer  board.  Table  1,  EVK 
Microcomputer  Configuration  Summary,  shows  the 
comparison  between  the  different  EVK  configurations. 


EVK  BOARD  CHARACTERISTICS 

EVK  99 

EVK  100 

EVK200 

EVK300 

CPU 

S6800 

S6800 

S6800 

S6800 

WORD  SIZE 

8  BITS 

8  BITS 

8  BITS 

8  BITS 

ADDRESS  BUS 

16  BITS  (64K) 

16  BITS164K) 

16  BITS     (64K) 

16BITSI64K] 

ROM 

2K  BYTES S6831 
ROM 

2K  BYTES  S6831 
ROM 

2K  BYTES  S6831 
ROM 

2K  BYTES  S6831 
ROM 

EPROM- VIRGIN 

512  BYTES  S6834 
EPROM 

2K  BYTES  S6834 

EPROM 

STATIC  RAM 

512  BYTES  S6810 
RAM 

512  BYTES  S6810 
RAM 

IK  BYTES  S6810 
RAM 

IK  BYTES  S6810 
RAM 

EPROM  PROGRAMMING 

PROGRAMS  S6834 

EPROM's 

PROGRAMS  S6834 

EPROM's 

I/O  PORTS 

1  PIA-2  PORTS - 
8  BITS/PORT 

3PIAV=6PORTS 
8  BITS/PORT 

3PIA's=6PORTS 
8  BITS/PORT 

ASR  33/35  TTY  SERIAL  INTERFACE 

ACIAS6850 

ACIA  S6850  WITH 
20me CURRENT  LOOP 

ACIA  S6850  WITH 
20maCURRNET  LOOP 

ACIA  S6850  WITH 

20  ma  CURRENT  LOOP 

RS232C  EIA  SERIAL  INTERFACE 

ACIAS6850 

ACIA  S6800 

ACIA  S6850  WITH 
EIA  RS232C 

ACIA  S6850  WITH 
EIA  RS232C 

INTERVAL  TIMER  (CRYSTAL) 

1  ms&  100  us 
TIME  INTERVALS 

1  msfit  100  us 
TIME  INTERVALS 

MPU CRYSTAL  CLOCK 

INCLUDED 

INCLUDED 

CLOCK  OUTPUTS  (CRYSTAL) 

16X  BAUD  RATE 

2.4576  MHz, 

1  MHz  & 

16X  BAUD  RATE 

2.4576  MHz. 

1  MHz  a 

16X  BAUD  RATE 

DMA  MODES 

HALT  MPU  MODE, 
CYCLE  STEAL  MODE 
&MUX  MODE 

HALT  MPU  MODE, 
CYCLE  STEAL  MODE 

&  MUX  MODE 

RESTART  ADDRESS  SELECTION 

TWO  8  BIT  DIP 
TOGGLE  SWITCHES 

TWO  8  BIT  DIP 
TOGGLE  SWITCHES 

TWO  8  BIT  DIP 
TOGGLE  SWITCHES 

TTY  MONITOR  SOFTWARE 

PROTO 

ROM  RESIDENT 

PROTO 

ROM  RESIDENT 

PROTO 

ROM  RESIDENT 

PROTO 

ROM  RESIDENT 

SUBROUTINE  PROGRAM  LIBRARY  SOFTWARE 

RS3 

ROM  RESIDENT 

RS3 

ROM  RESIDENT 

RS^ 

ROM  RESIDENT 

RS^ 

ROM  RESIDENT 

ROM  RESIDENT  ASSEMBLER 

S35°0   OPTION 

$35°-°-  OPTION 

S350-0-   OPTION 

S35°i>  OPTION 

OEM  SINGLE  QUANTITY  PRICE 

S133-°fi 

S295^°- 

S495-G5- 

S765-QG- 

TABLE   1    EVK   MICROCOMPUTER   CONFIGURATION   SUMMARY 
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Figure  1.  EVK  Series  Microcomputer  Board 
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MAJOR  EVK  MICROCOMPUTER  FEATURES 
The  common  denominator  EVK  Microcomputer  PCB 
provides  the  following  on  board  major  features  when 
fully  populated  with  hardware  and  software  including 
options; 

•   4K  Bytes  S6831    ROM  memory  (2K  using  S6831 
ROM's) 

2K  Bytes  S6834  EPROM  memory 
1   K  Bytes  S6810  Static  RAM  memory 
On  board  S6834  EPROM  programming 
Six  8  bit  PTA  I/O  ports 
20  ma  serial  TTY  current  loop  port  interface 
.  RS232C  EIA  serial  I/O  port 
Switch  selected  baud  rates  to  19,200  bauds 
1    MHz  crystal  or  variable  one  shot  MPU  clock 
5  crystal  controlled  timing  signals  available  at  PCB 
interface 

(2.4756  MHz  1MHz  1  6x  baud  rate,  100  ms  &  1  ms) 
ms) 

Interrupt  internal  timing  (100^ts  &  1   ms) 
Switch  selectable  MPU  restart  address 
200  ms  Power  On  Reset  delay 
3  DMA  modes  (HALT  MPU,  CYCLE  STEAL  &  MUX) 
TTY  PROTO  Monitor  System  resident  in  ROM 
RS3  ROM  Subroutine  Library  resident  in  ROM 
ROM  Resident  Assembler  —  option 
Up  to  40  ma  @  0.4V  external  bus  loading 
8T97  three  state  MPU  bus  drivers 
All  MPU  signal  lines  isolated  &  buffered 
System  expansion  via  two  86  pin  connectors 


TYPICAL  EVK  MICROCOMPUTER  APPLICATIONS 

The  EVK  Microcomputer  board  allows  the  hardware 
development  engineer,  the  logic  designer,  the 
programmer,  the  systems  engineer,  the 
mathematician,  the  scientist,  the  chemist  or  the 
hobbyist  to  have  a  complete  working  Microcomputer 
system,  including  development  software  by  adding  a 
low  cost  power  supply  and  an  ASR  33  TTY  to  the  EVK 
Microcomputer  board.  The  EVK  series  of  Micro- 
computers boards  allows  the  owner/user  to  use  one  of 
these  boards  to: 

•  Evaluate  the  complete  set  of  AMI's  family  of 
Microcomputer  IC's  at  a  low  investment  of  time  & 
money  —  no  design  time  is  required. 

•  Serve  as  a  general  purpose  Microcomputer  for  low 
volume  systems  to  which  the  systems  engineer  can 
easily  add  additional  I/O  ports  and  memory. 

•  Serve  as  a  low  cost  quick  turn  around  prototype 
system  to  evaluate  total  system  mechanization 
concept  (hardware  &  software)  and  market 
acceptance  prior  to  committing  to  a  custom  design 
system  for  large  volume  production. 

•  Serve  as  a  low  cost  minimal  6800  Microcomputer 
application  software  development  system. 

•  Serve  as  a  low  cost  general  purpose  Micro- 
computer to  run  numerous  application  software 
programs. 
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Figure  2.  AMI  S6800  Prototyping  Board  Schematic  Diagram 
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Figure  3.  AMI  S6800  Prototyping  Board  Schematic  Diagram 
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Figure  4.  AMI  S6800  Prototyping  Board  Schematic  Diagram 
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Figure  5.  AMI  Prototyping  Board  Schematic  Diagram 
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EVK  MICROCOMPUTER  FUNCTIONAL 
DESCRIPTION 

FUNCTIONAL  CONFIGURATION 

The  following  functional  description  is  directed 
towards  the  fully  populated  EVK  300  Microcomputer 
board  and  is-  functionally  applicable  to  the  complete 
series  of  EVK  boards  limited  only  by  the  degree  of 
board  hardware-software  population. 

No  attempt  will  be  made  to  functionally  describe  the 
characteristics  of  AMI's  Microcomputer  IC  chip  set  as 
this  was  undertaken  in  the  first  article  entitled  AMI 
6800  Microcomputer  Chip  Set  published  last  month  in 
INTERFACE  AGE.  Instead,  we  will  describe  the  general 
architecture  of  the  EVK  Microcomputer  board  and  its 
general  characteristics  in  order  to  provide  an  insight 
into  EVK  board  utilization. 

GENERAL  ORGANIZATION 

The  EVK  Microcomputer  functional  configuration  is 
composed  of  the  following  major  functional  sections: 
MPU,  clock,  internal  timer,  memory,  EPROM 
programmer,  internal  bus,  expansion  bus,  I/O  bus,  I/O, 
and  control  logic  sections.  This  functional  inter- 
relationship is  shown  in  Fig.  1,  EVK  Microcomputer 
Functional  Block  Diagram  while  the  detailed  logic  and 
circuit  information  is  shown  in  Fig.  2,  3,  4,  &  5,  EVK 
Microcomputer  Logic  Diagrams. 

MPU  —  The  MPU  is  mechanized  with  AMI's  S6800 
Microprocessor  chip.  All  MPU  data  address  and  con- 
trol lines  are  buffered,  and  in  addition  are  available  at 
the  board  edge  connector. 

MPU  TWO-PHASE  CLOCK  —  The  basic  MPU  two 
phase  clock  is  derived  from  a  96S02  dual  one-shot 
(IC  1 2)  connected  either  in  a  regenerative  feedback 
loop  or  driven  by  a  1  MHz  crystal  controlled  oscillator 
circuit  (IC14).  Switch  #SW  2  is  used  to  select  either 
the  one-shot  regenerative  feedback  or  the  crystal  os- 
cillator mode  of  operation.  Phase  one  and  two  timing 
is  controlled  by  potentiometers  connected  to  the  one- 
shot  RC  timing  networks  and  controls  the  phase  pulse 
widths.  These  two  phase  additive  pulse  widths  deter- 
mine the  MPU  clock  rate  when  the  one-shot 
regenerative  feedback  configuration  mode  is  con- 
nected. In  this  regenerative  feedback  mode,  MPU  clock 
frequency  may  be  adjusted  from  300  KHz  up  to  1 
MHz.  The  phase  timing  outputs  of  the  one-shots  in 
both  modes  of  operation  drive  2N577 1 -2N5772  tran- 
sistor amplifier  circuits  which  in  turn  drive  the  two 
phase  clocks  of  the  MPU.  In  addition,  both  clock 
phases  are  buffered  and  available  at  the  board  edge 
connector.  The  fixed  frequency  1  MHz  crystal  oscillator 
circuit  output  is  also  buffered  and  available  at  the 
board  edge  connector. 

The  two  phase  clock  can  be  halted  in  either  phase  1 
or  phase  2  for  cycle-steal,  DMA  or  slow  memory 
applications.  Phase  1  is  halted  (held  HIGH)  by  driving 
the  CYCLE  STEAL  control  line  LOW  Phase  2  is  halted 
(held  HIGH)  by  driving  the  MEMORY  READY  line  low. 
Because  the  S6800  internal  registers  are  dynamic  and 
must  be  refreshed  periodically  CYCLE  STEAL  and 
MEMORY  READY  line  outputs  to  the  one-shots  cannot 
be  held  LOW  for  more  than  5  /is.  This  time  limit  protec- 
tion, regardless  of  control  input  conditions,  is  provided 
by    open    collector    7407    (IC65)    Hex    non-inverting 


drivers,  disconnect  diodes  and  one-shot  RC  pull-up 
timing  networks. 

INTERNAL  TIMER  —  A  crystal  controlled  interval 
timer  provides  100^s  and  1  ms  time  periods  for  inter- 
rupting the  MPU  for  real  time  clock  applications.  The  1 
MHz  crystal  clock  output  drives  a  three  decade  divide- 
by-ten  741 60  counters  (IC50,  51 ,  &  52)  which  in  turn 
provide  the  1  00/j.s  and  1  ms  time  intervals.  The  1 00  /is 
time  interval  pulse  sets  bit  7  of  I/O  address  FBC7  via 
the  S6820  PIA  (IC47)  while  the  1  ms  time  interval 
pulse  sets  bit  7  of  I/O  address  FBC5  via  the  S6820 
PSA.  These  two  time  interval  signals  are  used  for  tim- 
ing    EPROM     programming. 

MICROCOMPUTER  BUS  ARCHITECTURE  —  The  EVK 
Microcomputer  in  essence  has  three  sets  of  busses, 
namely  the  MPU  bus,  the  Microcomputer  bus  and  the 
on  board  memory-l/O  bus.  Each  bus  set  consists  of  an 
8-bit  bidirectional  data  bus,  a  16-bit  unidirectional 
address  bus  and  a  control  bus.  The  MPU  bus  is  isolated 
from  the  Microcomputer  bus  in  order  to  keep  MPU 
signal  loading  to  a  minimum.  The  on  board  memory- 
l/O  bus  is  isolated  from  the  Microcomputer  bus  in 
order  to  assure  that  the  on  board  memory  and  I/O 
devices  do  not  load  down  the  Microcomputer  bus.  As  a 
result  of  this  load  isolation  40  ma  drive  current  is 
available  to  drive  external  expansion  hardware.  The 
bus  isolation  buffers  are  non-inverting  3-state  hex 
buffers  (8T97).  All  of  the  controls  to  and  from  the 
S6800  are  available  at  the  board  edge  connector.  This 
allows  the  user  complete  access  and  control  of  the 
MPU.  Bus  logic  polarity  is  the  same  on  all  three  busses 
(logic  true  =  voltage  high  =  "1").  The  enable  control 
signals  to  the  MPU  are  always  active.  Control  signals 
for  the  address  bus  are  gated  by  the  DMA  GRANT  line. 
The  data  bus  is  controlled  by  the  DMA  and  R/W  Lines. 

MEMORY  — The  on  board  memory  includes  1  K  bytes 
static  RAM,  4K  bytes  ROM  and  2K  bytes  EPROM. 

MEMORY  ADDRESS  ASSIGNMENTS  —  Address 
assignments  have  been  made  such  that  all  com- 
ponents on  the  card  can  run  in  the  upper  8K  bytes  of 
memory.  An  address  assignment  map  is  shown  in 
Figure  6. 

Address  decoding  is  made  by  use  of  three  74S138 
one-of-eight  decoders  (IC  44,  45,  54).  The  first 
decoder  (IC  54)  selects  one  1  K-byte  block  of  the  upper 
eight  8K-bytes  of  memory.  The  output  of  this  decoder 
is  for  RAM,  I/O,  ROM,  or  PROM  enable  lines.  The  sec- 
ond decoder  (IC  44)  selects  one  of  eight  RAM  memory 
chips.  The  third  (IC  45)  selects  I/O  devices  on  the 
board. 

A  MEMORY  DISABLE  line  is  available  at  the  Bus  edge 
connector.  This  line,  when  LOW,  deselects  the  first 
address  decoder  disabling  all  I/O  and  memory  devices 
on  the  board.  An  I/O  ENABLE  line  is  derived  from  the 
first  adress  decoder  and  is  available  at  the  Bus  edge 
connector.  It  must  be  noted  that  I/O  ENABLE  on  the 
backplane  is  not  valid  when  MEMORY  DISABLE  is 
LOW. 

READ  ONLY  MEMORY  —  The  Prototyping  Board  has 
assigned  locations  for  two  1  K  byte  S6830  ROMs  and 
for  four  512  x  8  S6834  EPROMs.  The  ROM  circuits 
are  designed  such  that  the  locations  will  also  accept 
two  2K  byte  16K  ROMs  (S6831).  Thus,  maximum 
memory  allocation  for  ROM  and  EPROM  is  6K  bytes. 
The  prototyping  operating  system  program  (PROTO)  is 
assigned  to  the  ROM  with  a  starting  address  of  F000. 
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FIGURE  6.   MEMORY  ASSIGNMENT  MAP 
FOR  THE  AMI  PROTOTYPING  BOARD 


The  four  EPROM  locations  may  contain  any  user 
program.  Execution  can  start  from  beginning  EPROM 
location  either  by  selecting  EPROM  starting  address  of 
EOOO  in  the  restart  switches  or  by  branching  to  that 
address  using  the  "G"  command  in  the  PROTO 
program. 

RANDOM  ACCESS  MEMORY  —  The  RAM  is  divided 
into  two  parts,  512  bytes  fixed  in  the  highest  memory 
locations  and  512  bytes  of  moveable  memory. 

Since  the  highest  memory  locations  (FFFE,  FFFF) 
are  used  for  restart  address,  the  address  circuits 
disable  the  RAM  using  a  memory  disable  line  and  force 
the  16  bit  switch  address  on  the  data  bus  whenever  a 
Reset  occurs.  This  allows  the  user  to  vector  to  any 
address  as  his  restart  address. 

The  PROTO  program  assigns  restart  vectors  for  IRQ, 
NMI,  and  SWI  whenever  it  is  started  (usually  via 
Reset).  It  is  therefore  important  to  note  that  the  user 
program  must  do  the  same  thing  if  he  does  not  use 
PROTO  and  restarts  from  a  power  down  mode. 

The  stack  pointer  is  assigned  to  address  FF8F  in 
PROTO.  This  allows  the  remaining  RAM  to  be  used  as 
stack  if  so  desired. 

A  switch  option  allows  512  bytes  of  RAM  to  be 
relocatable.  When  in  the  upper  portion  of  memory,  the 
RAM  is  assigned  to  addresses  FCOO  to  FDFF  making 
all  1  K-bytes  of  RAM  on  the  board  contiguous  (FCOO  to 


FFFF).  When  in  the  lower  portion  of  memory,  the  512 
bytes  are  addressed  whenever  A9  arid  A15  are  not 
true  (0000  —  01 FF  for  example).  It  is  thus 
recommended  that  RAM  be  assigned  to  the  low 
address  only  if  the  user  does  not  add  other  RAM  to  his 
development  system. 

I/O  —  On  board  I/O  includes  parallel  PIA  I/O  ports 
and  serial  ACIA  TTY  and  RS232C  I/O  ports. 

PARALLEL  I/O—  Three  S6820  PIA's  give  the  user  a 
wide  range  of  I/O  flexibility.  The  PIA's  are  assigned 
addresses  as  shown  in  Table  2.  Interface  pins  of  these 
devices  are  directly  connected  to  the  I/O  edge  con- 
nector. The  CA2  pin  for  the  PIA  at  addresses  FBC4  is 
also  connected  to  the  Vprog  input  (pin  1 1 )  to  the 
EPROM  socket  (IC  46)  through  a  +5V  to  -50V  driver. 
The  user  is  cautioned  to  use  this  line  such  that  it  will 
not  interfere  with  his  I/O  function  if  programming  an 
EPROM.  For  example,  if  the  CA2  line  is  connected  to 
an  external  control  function,  this  function  may  be 
erroneously  activated  while  programming  an  EPROM. 

TABLE  2.   I/O  ADDRESS  ASSIGNMENT 


I/O  PORT 

ADDRESS 

ASSIGNMENT 

S6850  ACIA 

Serial  I/O  -TTY 

FBCE 

Status/  Read 

FBCF 

Control/Write 

S6820  PIA  1 

Unassigned 

FBC8 

Peripheral  Register  A 

FBC9 

Control  Register  A 

FBCA 

Peripheral  Register  B 

FBCB 

Control  Register  B 

S6820PIA2 

Keyboard/Unassigned 

FBCO 

Peripheral  Register  A 

FBC1 

Control  Register  A 

FBC2 

Peripheral  Register  B 

FBC3 

Control  Register  B 

S6830  PIA  3 

PROM  Burner 

FBC4 

Peripheral  Register  A 

FBC5 

Control  Register  A 

FBC6 

Peripheral  Register  B 

FBC7 

Control  Register  B 

SERIAL  I/O  —  One  S6850  ACIA  allows  the  system 
to  communicate  bi-directionally  with  serial  data  I/O 
peripherals  such  as  a  TTY.  A  baud  rate  generator  gen- 
erates all  standard  communication  frequencies  by 
switch  selection.  This  frequency  operates  inde- 
pendently of  the  system  clock  so  the  MPU  frequency 
can  be  changed  without  altering  the  I/O  clock  rate.  See 
Table  3  for  switch  setting  and  associated  frequencies. 
A  20  mA  current  loop  interface  and  an  RS-232 
interface  are  both  available  at  the  I/O  edge  connector. 

Address  assignments  for  the  ACIA  are  given  in 
Table  3,  "Bit  Rate  Generator  Switch  Settings." 

EPROM  PROGRAMMER  —  A  unique  feature  of  the 
Prototyping  Board  is  its  ability  to  program  AMI  S6834 
EPROMs.  A  third  PIA  latches  the  address  and  data 
information  for  programming  the  EPROM.  The  EPROM 
socket  programs  only  the  S6834  EPROM,  however,  an 
adapter  plug  is  available  to  also  program  the  AMI 
S5204A  EPROM.  Except  for  the  Vprog  input,  all 
address,  chip  select,  R/W  and  data  I/O  pins  on  both 
EPROMs  are  completely  TTL  compatible  and  are 
driven  directly  from  the  PIA  outputs.  The  outputs  are 
also  available  on  the  I/O  edge  connector  for 
convenience  in  using  another  EPROM  programming 
socket. 
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TABLE    3.  BIT  RATE  GENERATOR 
SWITCH  SETTINGS, 

0  =  CLOSED,   1  =OPEN 


SW  POSITION 

BIT  RATE 

4          3         2 

1 

0         0         0 

0 

19,200  baud 

0          0          0 

1 

0  baud 

0          0          1 

0 

50  baud 

0          0          1 

1 

75  baud 

0          1           0 

0 

134.5  baud 

0           1           0 

1 

200  baud 

0           1           1 

0 

600  baud 

0           1           1 

1 

2,400  baud 

1           0           0 

0 

9,600  baud 

1           0          0 

1 

4,800  baud 

1           0           1 

0 

1,800  baud 

1          0          1 

1 

1,200  baud 

1           1           0 

0 

2,400  baud 

1           1          0 

1 

300  baud 

1        1        1 

0 

1 50  baud 

1        1        1 

1 

110  baud 

Programming  is  achieved  by  pulsing  the  Vprog  pin 
with  —50  volts  through  the  CA2  line  of  the  PIA  at 
address  FBC4.  This  line  drives  the  transistor  that  gates 
the  —50  volt  source  to  the  Vprog  pin.  The  —50  volt 
source  is  switched  ON  or  OFF  via  the  Vprog  switch. 

CONTROL  —  The  Microcomputer  control  section 
includes  system  reset  logic,  addressable  reset  logic 
and  DMA  control  logic.  In  addition,  an  external  logic 
circuit  may  be  added  to  provide  selection  between 
RUN  and  single  step  modes. 

RESET  —  The  Reset  circuit  provides  a  timed  reset  for 
Power  On  Reset  timing  and  for  the  Reset  switch.  The 
circuit  is  a  timed  oscillator  which  provides  a  200  ms 
reset  pulse. 

RESTART  —  The  starting  address  of  an  S6800  is 
FFFE/FFFF.  The  contents  of  these  memory  locations 
are  put  into  the  Program  Counter  register  each  time 
the  MPU  is  reset.  The  Evaluation  Board  traps  the 
FFE/FFFF  addresses  and  puts  the  contents  of  the  two 
8-bit  switch  sets  (IC  32,  43)  on  the  data  bus  for  each 
address  and  disabling  memory,  then  gating  the  first  set 
of  switches  to  the  Data  Bus  during  FFFE  time  and  the 
second  set  during  FFFF  time.  The  user  is  thus  allowed 
to  select  any  restart  address  by  simply  selecting  a  two 
byte  address  on  the  1 6  bits  of  switch  settings.  The  two 
DIP  switches  may  be  replaced  with  four  hex  thumb- 
wheel switches  mounted  on  a  front  panel  and  inter- 
connected via  a  flat  ribbon  cable  and  DIP  plug 
connectors  providing  front  panel  Hex  restart  control. 

DMA  —  Three  types  of  DAM  implementation  are 
possible  on  the  Prototyping  Board,  a  halt  processor 
mode,  a  cycle  steal  mode  and  a  multiplex  mode.  A 
switch  selects  these  DMA  modes.  The  switch  must  be 
in  the  DMA  position  for  the  multiplex  DMA  mode.  A 
delayed  clock  gives  the  DMA  GRANT  line  to  the  bus 
after  the  "Data  Hold"  time  has  passed  for  a  multi- 
plexed type  of  DMA  operation.  The  control  lines  for  the 
halt  processor  and  cycle  steal  modes  are  available  at 
the  Bus  edge  connector. 

RUN/HALT  &  SINGLE  STEP  EMBELLISHMENTS  —  A 
simple  low  cost  three  IC  RUN/HALT-Single  Step 
Instruction  logic  may  be  added  external  to  the  EVK 


board  to  provide  these  capabilities  if  required.  Figure  7, 
RUN/HALT  &  Single  Cycle  Instruction  Logic  Diagram 
and  Figure  8,  Single  Step  Timing  Diagram  depicts  this 
added  logic  mode. 

POWER  REQUIREMENTS 

The  EVK  board  is  mechanized  so  that  nominally  only 
a  +5  volt  @  3.5  amp  power  supply  is  required.  A  —12 
volt  supply  is  required  when  using  S6834  EPROM  ICs. 
In  addition,  a  —50  supply  is  required  when  program- 
ming these  EPROMs.  The  RS232C  Interface  requires 
both  the  +12V  and  -12V  supplies  for  proper  oper- 
ation. The  following  is  the  total  power  and  voltage  level 
requirement  for  a  complete  operational  EVK  300 
Microcomputer  board; 

+  5V  @  4  Amps 

-12V  @  150  ma 

+  12V  @  50  ma 

-50V  @  50  ma 

SOFTWARE 

The  EVK  300  Prototyping  Board  Software  is 
comprised  of  a  TTY  Operating  Program  (PROTO)  and  is 
supported  by  a  ROM  Subroutine  Library  (RS)3. 

PROTO—  The  EVK  300  is  supplied  with  a  pro- 
totyping operating  system  program  (PROTO).  The 
program  resides  in  ROM  with  a  starting  address  of 
F000.  The  various  routines  within  PROTO  are  called  by 
entering  via  the  TTY  keyboard  one  of  the  commands.  A 
command  consists  of  one  character  command  identi- 
fier followed  by  additional  parameters,  if  needed, 
separated  by  blanks  or  commas.  All  commands  end 
with  a  carriage  return.  Since  no  action  is  taken  before 
the  carriage  return,  an  input  line  may  be  deleted  by  the 
use  of  the  TTY  ESCAPE  key.  The  PROTO  program 
operates  on  the  following  commands: 

L  Load  Memory  from  TTY  paper  tape  (HEX  For- 
mat) 

P  Punch  a  Memory  location  to  TTY  paper  tape 
(HEX  Format) 

S  Set  (write)  Memory  to  a  given  value 

D  Display  the  contents  of  a  memory  location  in 
HEX 

G  Go  to  user  program  at  specific  address  and 
begin  program  execution 

R  Print  contents  of  MPU  C,  B,  A,X,  P  &  S  register 

on  the  TTY 
B  Burn     (program)     an     EPROM     from     Memory 

location  indicated 

V  Verify  the  contents  of  an  EPROM  with  a 
specified  memory  location 

I  Input  (copies)  contents  of  EPROM  in  the 
programming  socket  into  memory. 

M  Move  a  specific  block  of  memory  to  a 
designated  location 

E  End  of  transmission  (EOT)  character  terminates 
the  record  and  punches  EOT  on  paper  tape. 

The  commands  will  operate  on  a  single  character  op 
code  plus  address  parameters  from  the  TTY  keyboard. 
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Figure   7.   Run/Halt  and  Single   Cycle   Instruction   Logic  Diagram 


(RS)3  SUBROUTINES  —  The  2K  X  8  ROM  provided 
with  the  PROTO  prototyping  system  includes  a  set  of 
(RS)3  subroutines  with  a  slightly  different  linkage  from 
the  standard  (RS)3  form,  although  the  calling  sequence 
is  the  same.  In  particular,  the  provision  for  additional 
subroutines  in  the  of  other  (RS)3  ROMs  is  limited  to  a 
total  of  127  subroutines.  The  first  additional  (RS)3 
ROM  address  must  be  placed  in  RAM  location  FFF4 
(which  can  be  set  via  the  Set  Memory  command  or 
modified  by  an  initialization  code  in  a  user  program). 
Also,  since  it  is  incorporated  into  a  larger  program,  the 
whole  of  which  very  nearly  fills  the  2K  bytes  of  its 
ROM,  the  (RS)3  part  of  the  ROM  does  not  start  on  an 
even  page  boundary,  making  it  awkward  for  isolated 
use.  However,  the  24  subroutines  included  in  this 
ROM  are  available  to  user  program  calls  with  the  SWI 
calling  sequence,  as  described. 

The  ROM  Subroutine  Library  (RS)3  operates  on  a 
single  SWI  (3F)  command  and  a  second  byte  of  offset 
giving  the  S6800  an  additional  set  of  two-byte  in- 
structions. Specific  subroutines  (offsets)  are  as  follows. 


Figure  8.  Single  Step  Timing  Diagram 
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Si     i 


FUNCTION 


0  PUSHALL  Air  registers  are  pushed  on  to  user  stack. 

1  POPALL  All  registers  on  user  stack  are  loaded  into  MPU. 

2  TXAB  Contents  of  Index  Register  are  transferred  to  A  &  B 

Accumulators. 

3  TABX  Contents  of  A  &  B  Accumulators  are  transferred  to 

Index  Register. 

4  XABX  Contents  of  A  &  B  Accumulators  are  exchanged  with 

contents  of  Index  Register. 

5  PUSX  Contents  of  Index  Register  are  pushed  onto  user 

stack. 

6  PULX  Index  Register  is  loaded  with  contents  of  user  stack. 

7  ADDXAB  Contents  of  Index  Register  are  added  to  contents  of 

A  &  B  Accumulators.  Sum  is  in  A  &  B  Accumulators. 

8  ADDABX  Contents  of  A  &  B  Accumulators  are  added  to  con- 

tents of  Index  Register.  Sum  is  in  Index  Register. 

9  ADDAX  Contents  of  Accumulator  A  are  added  to  contents  of 

Index  Register.  Sum  is  in  Index  Register. 

10  ADDBX  Contents  of  Accumulator  A  are  added  to  contents  of 

Index  Register.  Sum  is  in  Index  Register. 

1 1  SUBXAB  Contents  of  Index  Register  are  subtracted  from  con- 

tents of  A  &  B  Accumulators.  Remainder  is  in  Ac- 
cumulators A  &  B. 

12  SUBABX  Contents  of  Accumulators  are  subtracted  from  con- 

tents   of    Index    Register.    Remainder    is    in    Index 
Register. 

13  SUBAX  Contents  of  Accumulator  A  are  subtracted  from  con- 

tents   of    Index    Register.    Remainder    is    in    Index 
Register. 

14  SUBBX  Contents  of  Accumulator  B  are  subtracted  from  con- 

tents   of    Index    Register.    Remainder    is    in    Index 
REgister. 

15  P2HEX  Two   Hexidecimal  Characters  (one   MPU  byte)  are 

printed  on  the  TTY. 

16  P4HEX  Four  Hexidecimal  Characters  (two  MPU  bytes)  are 

printed  on  the  TTY. 

17  PRINTA  ASCII  Character  designated  is  printed  on  TTY. 

18  PMESS  Message  designated  is  printed  on  TTY. 


19      VALAN 


Character  (byte)  is  checked  to  see  if  it  is  a  valid 
alpha/numeric  character. 


20  INPUTA  ASCII  Character  at  TTY  is  input  to  MPU. 

21  CONHB  ASCII  Character  string  is  scanned  looking  for  a  valid 

Hexidecimal  number. 

Binary  equivalent  is  returned  in  Accumulators  A  &  B. 

22  INDEX  Contents  of  Accumulator  A  are  multiplied  with  the 

contents  of  Accumulator  B  and  the  product  is  added 
to  the  contents  of  the  Index  Register. 

23  MUL8  Contents  of  Accumulator  A  are  multiplied  with  the 

contents  of  Accumulator  B.  Product  remains  in  both 
Accumulators. 

S6800  MICRO  ASSEMBLER/DISASSEMBLER  (MA/D)  — 
An  optional  ROM  resident  Micro  Assem- 
bler/Disassembler is  available  for  the  EVK  Mi- 
crocomputer board  at  an  additional  cost  of  $30.00. 
Where  this  option  is  provided  for  those  applications  it 
may    be    desirable    to    debug    programs    using    the 


mnemonic  instruction  codes  instead  of  hexadecimal 
values.  MA/D  is  designed  to  accomplish  this  by  inter- 
facing with  a  user  via  a  keyboard  and  display  (TTY  or 
equivalent).  The  required  6800  environment  must  in- 
clude: 

Character  in  routine  at  location  0 

Character  out  routine  at  location  3 

No.  nulls  after  carriage  return  at  location     6 
RAM  at  locations  7  -  78  io 

The  I/O  routines  must  transfer  the  characters  in 
Register  A  and  return  with  a  RTS.  It  is  expected  that 
location  0  will  just  include  a  JMP  to  the  actual 
character  in  routine,  or,  in  the  case  of  AMI's  proto 
board: 

00  SWI 

01  FCB  20 

02  RTS 

The  stack  pointer  must  also  be  initialized  before  MA/D 
is  entered.  MA/D  itself  can  execute  from  ROM,  located 
anywhere  in  the  system.  MA/D  may  be  started  at  its 
beginning  address  +2,  in  which  case  it  will  set  up  its 
environment  for  the  AMI  proto  board. 

After  entering  MA/D,  the  line  length  may  be 
changed.  The  line  length  is  in  location  7  and  is  initially 
set  to  (20)io=14  hex.  The  line  buffer  itself  begins  in 
location  (58)io  =  3A  hex. 

After  displaying  a  header  message  MA/D  prompts 
the  user  for  a  command  by  displaying  MA/D's  current 
location  counter  followed  by  a  colon  (:).  The  com- 
mands available  to  the  user  allow  for  disassembly  of 
instructions  in  memory  and  assembly  (mnemonic 
translation  and  operand  insertion  with  relative  offset 
computation)  of  instructions  directly  into  memory. 

MA/D  is  also  very  useful  for  writing  short  test 
programs.  The  instruction  format  for  assembly  is  iden- 
tical to  the  S6800  Assembler  except: 

1 )  operands  must  be  in  hexadecimal  without  the  $, 
and  no  more  than  four  digits  long 

2)  no  symbols  can  be  defined  or  referenced 

3)  relative  addresses  are  specified  as  absolute 
addresses,  the  offset  is  computed 

4)  in  those  instructions  having  both  direct  and 
extended  addressing  modes,  extended 
addresses  must  have  at  least  three  digits.  Thus, 

LDA  A      10     assemblies  as   96   10 
LDA  A  010     assemblies   as   B6  00   10 

5)  in  those  instructions  not  having  a  direct  address- 
ing mode,  the  operand  may  be  two  or  more 
digits.  Thus, 

INC   10     assembles  as  7C  00  10 

6)  an  operand  may  be  a  single  hex  digit  only  if  the 
op  code  indicates  an  A  or  B  register,  or  im- 
mediate mode  addressing.  Thus, 

INC    01  INC    1 

LDA     A    1  LDX     1 

LDX    #1 

— are  legal —  — are  not — 

(This  makes  it  easier  to  distinguish  between,  for 
instance,  INC  A  and  INC  OA.) 

7)  Anywhere  a  number  is  used,  the  construction 
'character  may  be  used  instead,  and  is 
equivalent  to  the  ASCII  code  for  the  character. 
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MA/D  Command  Summary 


@newloc 
@  newloc 


$count 
$  count 


laddress 
!  address 


'string 


xx 

x 

'character 


&address,count 
&  address.count 
&address  count 
&  address  count 


<RETURN> 


The  @  sign  followed  (immediately 
or  with  blank  separator)  by  a  hex- 
adecimal address  initializes  the 
current  location  counter  to  the  new 
address.  MA/D  automatically  up- 
dates the  location  counter  as  in- 
structions are  assembled  or  dis- 
assembled. 

The  $  sign  followed  by  a  one  or  two 
digit  (hexadecimal)  count  results  in 
the  disassembly  of  "count"  instruc- 
tions. Zero  =  infinity. 

The  exclamation  mark  followed  by 
an  address  causes  MA/D  to  call  a 
subroutine  at  the  given  address.  If 
the  subroutine  returns  with  the 
carry  flag  set,  MA/D  will  print 
"????". 

Exclamation  mark  with  no  address 
given  causes  MA/D  to  call  the  sub- 
routine starting  at  the  current 
location. 

Assembles  the  ASCII  characters 
following  the  double  quote  mark 
into  successive  bytes  of  memory 
starting  at  the  current  location.  The 
current  location  is  updated. 


A  one  or  two  digit  hexadecimal 
number  is  placed  into  the  current 
location,  and  the  current  location  is 
incremented  by  one.  A  single  quote 
mark  followed  by  a  single  character 
causes  the  ASCII  code  for  that 
character  to  be  placed  in  the 
current  location. 

This  command  may  appear  several 
times  on  the  same  line,  the 
numbers  or  quoted  characters 
separated  by  spaces  or  commas. 


Ampersand  followed  by  a  hex- 
adecimal address  and  count  (from  1 
to  4  digits  each)  causes  "count" 
bytes  to  be  moved  from  "address" 
to  the  current  location.  On  com- 
pletion, the  current  location  is 
incremented  by  "count". 

Carriage  return  is  equivalent  to 
$01,  disassemble  a  single  instruc- 
tion. 


The  commands  to  MA/D  are  buffered  and  not 
processed  until  the  <RETURN>  key  is  depressed.  The 
<BACKSPACE>  key  can  be  used  to  delete  the  last 
character  input.  If  errors  are  detected  on  user  input  the 
line  is  ignored,  ????  is  displayed,  and  another  prompt  is 
issued. 

The  default  command  is  "assemble"  and  MA/D,  if 
not  recognizing  the  input  as  one  of  the  following  com- 
mands, generates  the  machine  code  for  the  instruction 
mnemonic. 

Next  month  we  will  publish  the  complete  PROTO 
Assembly  Listing  for  the  EVK  Microcomputer  board. 


> 

>G  E002 

A.M.I.  6800  MICRO  ASSEMBLER/DISASSEMBLER  —   1.0 

(C)  1976,  A.M.I. 

002A:@80 

0080: "THIS  IS  LOOP  NO. 

0090:"0000 

0094:04 

0095:LDA  A  93 

0097:INC  A 

0098:  STA  A  93 

009A:CMP  A  #3A 

009C:BNE   110 

009E:LDA  A  '0 

00A0:@9E 

009E: 

009E->  96  LDA  A  30 

00A0:@9E 

009E:LDA  A  #'0 

00A0:STA  A  93 

00A2:LDA  A  92 

00A4:INC  A 

00A5:STA  A  92 

00A7:BRA  110 

00A9:@110 

0110:LDX  #0080 

0113:LDA  A  00.X 

0115:CMP  A  #04 

0117:BEQ  120 

0119JSR  E003 

011C:@119 

0119JSR  0003 

011C-.INX 

011D:BRA  113 

011F:N0P 

01 20:  LDA  A  #0D 

0122JSR  0003 

0125:LDA  A  $0A???? 

0125:LDA  A  #0A 

0127:JSR  0003 

012AJMP  095 

012D:@95 

0095:$3 

0095->  96  LDA  A  93 

0097->  4C  INC  A 

0098->  97  STA  A  93 

009A:!95THIS  IS  LOOP  NO.0001 

THIS  IS  LOOP  NO.0002 

THIS  IS  LOOP  NO.0003 

THIS  IS  LOOP  N0.0004 

THIS  IS  LOOP  NO.0005 

THIS  IS  LOOP  NO.0006 

THIS  IS  LOOP  NO.000 

> 
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San  Francisco  Bay  Area— where  it  all  started— finally  gets  its  act  together. 
7,000-10,000  PEOPLE  ■  100  CONFERENCE  SESSIONS  ■  200  COMMERCIAL  &  HOMEBREW  EXHIBITS 
2  BANQUETS  ■  SPECIAL  INTEREST  SOCIAL  CENTERS 
San  Francisco  Civic  Auditorium,  Northern  California's  Largest  Convention  Facility 

YOU  CaiTBelTPart  Of  It: 


■  Some  of  the  things  you  can  do  are: 

Exhibit  a  Homebrewed  System 

•  Hardware  or  Software 

•  Prizes  for  Best  "Homecooking" 

(just  like  a  country  fair) 

•  Nominal  Grants-ln-Aid  Will  Help 
With  Exhibit  Transportation  Costs 

(grants  will  be  refereed) 
Present  a  Talk 

•  A  Formal  Paper 

•  An  Informal  Talk 
Serve  on  a  Panel 

•  As  a  Panel  Member 

•  As  the  Coordinator/Moderator 
Offer  Suggestions 

•  Topics  for  Talks  &  Panels 

•  Speakers  &  Panel  Participants 

•  Interesting  Exhibits 

(homebrewed  or  commercial) 

•  Special  Activities 

"  Quick,  write  or  call  for  more  details! 
Jim  Warren,  Faire  Chairperson 
Box  1579 

Palo  Alto  CA  94302 
(415)  851-7664  v  323-3111 


Some  of  the  Conference  Sections  being  planned: 

•  Computer  Graphics  on  Home  Computers 

•  Computer-Driven,  &  Computer-Assisted  Music  Systems 

•  Speech  Synthesis  Using  Home  Computers 

•  Computers  &  Amateur  Radio 

•  Microprogrammable  Microprocessors  for  Hobbyists 

•  Program  &  Data  Input  via  Optical  Scanning 

•  Floppy  Disc  Systems  for  Personal  Computers 

•  Computer  Games:  Alphanumeric  &  Graphic 

•  Computers  &  Systems  for  Very  Small  Businesses 

•  Personal  Computers  for  the  Physically  Handicapped 

•  Personal  Word-Processing  Systems 

•  Software  Design:   Modularity  &  Portability 

•  Personal  Computers  for  Education 

associated  with  a  Univ.  of  California  short-course 

•  Several  Sections  Concerning  Standards 

•  Other  Sections  for  Club  Leaders,  Editors,  Organizers,  etc. 

Co-Sponsors  include  amateur,  professional,  &  educational  groups: 

•  The  Two  Largest,  Amateur  Computer  Organizations 

Homebrew  Computer  Club 

Southern  California  Computer  Society 

•  Both  Area  Chapters  of  the  Association  for  Computing  Machinery 

San  Francisco  Peninsula  Chapter  &  Golden  Gate  Chapter 

•  California  Mathematics  Council 

•  Stanford  University's  Electrical  Engineering  Department 

•  Community  Computer  Center 

•  People's  Computer  Company 
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A/D  Converter 
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Microcomputer 
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For  the  next  two  months  Hardware  Report  will 
cover  the  Siliconix  LD130  Monolithic  CMOS  A/D 
Convertor.  This  Device  is  admirably  suited  to  provide  a 
general  purpose  analog-to-digital  (A/D)  interface  for 
your  microprocessor  system  that  requires  only  one 
chip  (the  LD130),  and  a  minimum  of  additional  com- 
ponents. This  device  will  provide  a  3-digit  bi-polarity 
(both  positive  and  negative  —  effectively  doubling  the 
conversion  range)  A/D  conversion  at  rates  up  to  60 
samples  per  second.  Using  a  two  transistor  decode 
scheme,  which  will  be  shown  later,  the  inputs  to  the 
LD130  can  be  multiplexed  to  provide  a  number  of 
channels  of  A/D  conversion.  However,  using  an  input 
multiplexing  scheme  reduces  the  rate  of  conversions 
for  any  single  channel  by  the  number  of  channels 
multiplexed.  In  the  case  of  a  four  paddle  type  game  the 
maximum  conversion  rate  for  any  one  channel  is, 
therefore,  60  divided  by  4,  or  15  conversions  per 
second.  This  rate  may  be  not  fast  enough  in  which  case 
multiple  LD130s'  could  be  used  or,  alternatively,  a 
simpler  A/D  scheme,  like  a  strobed  one-shot  could  be 
used,  as  a  3-digit  accuracy  would  not  be  required. 
Bearing  this  one  limitation  in  mind,  the  LD1 30  is,  how- 
ever, ideal  where  3-digit  accuracy  is  required,  and 
simplicity  of  hook  up  is  desirable. 

The  LD130  combines  both  the  analog  and  digital 
sub-systems  of  a  3-digit  A/D  system  in  a  single  mono- 
lithic CMOS  I.C.  The  'Quantized  Feedback'  conversion 
scheme,  introduced  by  Siliconix,  provides  the  LD130 
with  an  Auto-Zero,  Auto-Polarity  A/D  system  re- 
quiring only  a  single  reference  voltage.  External  parts 
are  minimized  by  the  on-chip  resistors  and  buffer 
amplifiers.  These  high  impedence  input  and  reference 
buffer  amplifiers  eliminate  source  loading  errors 
providing  the  outstanding  temperature  coefficient  and 
ratio  operation  inherent  in  this  system.  Break-before- 
make  switching  action  insures  that  neither  the  analog 
input  nor  the  reference  voltage  will  be  shorted  to 
ground  at  any  time. 

Figure  1  shows  the  internal  functional  arrangement 
of  the  Siliconix  LD130,  as  well  as  the  connections  of 
the  external  components.  The  pin  configuration  of  the 
dual-in-line  package  is  also  shown. 


Let's  look  at  some  of  the  features  of  this  ±3-digit 
A/D  converter. 

1.  Accuracy  of  0.1%  (of  reading,  not  full  scale)  ±1 
count. 

2.  Auto-Zero  (utilizes  break-before-make  switch 
action  to  insure  that  the  input  signal  is  not 
shorted  to  ground). 

3.  Auto-Polarity. 

4.  Low  power  consumption  (25mw  typical). 

5.  1  mv  resolution  (1.00V  full  scale). 

6.  Minimum  of  external  components: 

a.  CAZ  (0.10/uf)  between  AZ  and  2  pins. 

b.  C|NT  (0.033jUf)  between  INT  and  2  pins. 

c.  Cose     (0.001/if)    between    OSC  and   digital 
ground. 

d.  Vref   =  2.00  V.  must  be  provided. 

e.  ±5V  supplies  (@  3ma)  are  needed. 

7.  Buffered  Analog  Input  (Z|N>  1000MJ2     ) 

8.  Buffered  Reference  Input  (Zin>  1000  Mfi     ) 

9.  Internal  Clock  Oscillator  (adjustable  by  selection 
of  Cose    or  an  external  clock  may  be  used.) 

10.  Overrange  and  Underrange  Signals  provided  for 
Auto-Ranging. 

11.  Multiplexed    BCD   with   inter-digit  blanking   (to 
minimize  interface  connections). 

12.  TTL    Compatible    outputs    (1     load    driving 
capability). 

13.  Sampling    Rates   from    1    to   60   Samples   per 
second. 

Table  1  gives  the  specifications  of  the  LD130  chip. 
Note  that  many  of  the  error  sources  are  given  as  typi- 
cal only.  The  typical  values  are  given  as  a  design  aid 
only,  and  are  neither  guaranteed  nor  subject  to  produc- 
tion testing.  In  most  cases  your  chip  will  conform  to 
these  values,  and  unless  you  really  need  to  work  close 
to  the  maximum  error  budget  for  some  applications, 
they  will  not  affect  your  usage  of  the  chip.  Let's  discuss 
some  of  the  chip  parameters: 
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Figure  1.  LD  130  —  Functional  Diagram 
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FLIP  OVER 
OUR  FLOPPY 

Only  $750  from  Peripheral  Vision. 


Peripheral  Vision  is  a  brand-new  company  that's  dedi- 
cated to  selling  reasonably  priced  peripherals  for  various 
manufacturers'  CPU's. 

We  think  you'll  flip  over  our  first  product. 

It's  a  full-size  floppy  disk  for  the  Altair-lmsai  plug-in 
compatible  S-100  BUS.  And  it's  available  for  as  low  as  $750. 

Here  are  the  features: 

•  1  interface  card  supports  4  drives 

•  Stores  over  300,000  bytes  per  floppy 

•  Bootstrap  EPROM  included — no  more  toggling  or 
paper  tape 

•  Completely  S-100  plug-in  compatible 

•  Interface  cabling  included 

•  Drive  is  from  Innovex  (the  originator  of  the  floppy 
concept) — assembled  and  tested 

•  Interface  card  design  is  licensed  from  Dr.  Kenneth 
Welles  and  the  Digital  Group 

•  Disk  operating  system  with  file  management  system 
included  on  floppy 

•  Cabinet  and  power  supply  optional 


different  manufacturers'  peripherals  and  CPU's.  We  want  to 
get  them  together.  And,  we  want  to  bring  significant  new 
products  to  market — products  consisting  of  everything  from 
adaptation  instructions/kits  for  hardware  and  software  to 
major  new  products. 

It's  a  tall  order,  but  we  feel  we're  up  to  the  task. 
Peripheral  Vision  has  already  obtained  a  license  from 
The  Digital  Group  to  adapt  versions  of  some  of  their  prod- 
ucts to  the  S-100  BUS.  And  we're  working  on  getting  more 
from  other  companies. 

Most  important  to  our  customers,  Peripheral  Vision  is 
committed  to  helping  you  get  along  with  your  computer. 
We'll  do  all  we  can  to  make  it  easy. 

Write  us  now  for  all  the  information  on  our  company, 
our  philosophy  and  our  exciting  line  of  products.  And  be 
prepared  to  flip  over  all  of  it. 


Prices: 

Interface  card  kit  and 
assembled  and  tested  drive 
Power  supply — +24V  at  2A 
Cabinet — Optima,  blue 


Kit  Assm. 

$750  $850 

45  65 

—  85 


i  1/MI  ** 


RO.  Box  6267/ Denver,  Colorado  80206/(303)  733-1678 

Send  me  the  works,  and  I  just  might  flip  over  it! 

Name 


Now,  a  little  more  about  our  company. 

Peripheral  Vision  may  be  brand-new,  but  we  have  some 
old-fashioned  ideas  about  how  to  run  our  business. 

We  know  there  are  serious  incompatibilities  among  the 
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1.  Linearity  is  given  as  a  maximum  error  of  0.1%  of 
the  reading.  That  is  quite  a  bit  better  than  0.1%  of  full 
scale  which  could  give  you  an  error  of  1  mv  on  a  1  mv 
input  signal  ( 1 .000v  full  scale)  which  would  be  a  1 00% 
error. 

2.  Noise  is  typically  given  as  one  third  of  the  LSB 
(least  significant  bit)  or  roughly  one  count  error. 

3.  The  Zero  temperature  coeffecient  of  zero  setting 
is  10/zv  per  degree/centigrade.  If  you  assume  a  range 
of  about  40  degrees/C  this  could  contribute  about 
±0.200  mv  to  the  error  budget. 

4.  The  Gain  Temperature  Coefficient  could  contri- 
bute about  another  ±0.03%  error  for  the  assumed 
40°C  temperature  change. 
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Figure  2.  Auto-Zero  Timing 
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Figure  3.  Measure  Interval  Timing 

5.  The  normal  mode  noise  rejection  (NMR)  is  a  mini- 
mum of  36db  for  a  60Hz  noise  frequency  and  a  24KHz 
clock.  This  gives  a  reduction  of  about  63  in  the  input 
noise.  Later  we  will  discuss  a  method  for  tuning  the 
noise  rejection  of  the  LD130  to  allow  a  maximum  of 
over  70db  noise  reduction.  This  would  give  a  reduc- 
tion of  over  3000  in  the  effect  of  the  noise  voltage. 

6-9.  These  parameters  define  the  input  current  for 
both  the  analog  input  and  the  reference  input  pins.  At 
70°C  the  input  current  will  be  less  than  100pa  which 
translates  to  >1000  megohms  input  impedence. 

10-11.  These  two  parameters  define  the  clock 
conditions.  Typically  the  clock  frequency  will  be  30KHz 
with  those  components.  The  maximum  clock  fre- 
quency should  be  limited  to  ~400KHz.  The  duty  cycle 
should  be  50%  ±  20%. 


12-16.  These  items  define  the  input  and  output 
parameters  of  the  various  logic  and  dock  inputs.  Note 
that  the  clock  input  requires  1  ma  of  current  in  the  high 
state.  This  is  different  than  a  standard  TTL  load. 

17-18.  Maximum  limits  for  supply  current.  This  de- 
vice being  a  CMOS  I.C.  requires  very  little  power. 

19-20.  These  two  parameters  indicate  the  amount 
of  rejection  of-noise  contributed  by  the  power  sup- 
plies. If  we  assume  a  200mv  noise  voltage  on  each 
supply,  an  error  of  0.4mv  will  be  contributed  to  the 
output.  For  this  reason,  in  order  to  obtain  maximum  ac- 
curacy, the  supplies  should  be  fairly  clean. 

Before  we  discuss  the  application  of  the  Siliconix 
LD130  to  a  microprocessor  system  let's  take  a  look  at 
how  it  functions. 

The  connection  diagram  of  Figure  1  should  be 
referred  to  along  with  the  timing  diagrams  Figures  2,  3, 
and  4  in  this  discussion  of  functional  operation. 

Time  Base  Counter  —  The  internal  oscillator  circuit 
becomes  fully  functional  with  an  external  capacitor  to 
ground.  The  OSC  input  can  be  driven  by  an  external 
oscillator  (0  to  Vi  logic  levels)  if  desired.  A  squaring  cir- 
cuit divides  the  oscillator  frequency  by  two  before  it 
drives  the  BCD  counter  and  Time-Base  counter. 

The  two  fundamental  intervals  of  the  sampling 
period,  the  Auto-Zero  (AZ)  and  the  Measure  intervals, 
are  established  by  the  Time-Base  counter  as  1024  and 
2048  clock  periods  respectively.  The  total  sampling  in- 
terval is  then  3072  clock  periods  long.  Since  the  inter- 
nal clock  is  onehalf  of  the  oscillator  frequency,  the 
sampling  period  is  then  6144  (2x3072)  oscillator  pe- 
riods. The  Time-Base  counter  also  divides  the  internal 
clock  by  eight.  This  division  provides  sets  of  eight  clock 
periods  (octets)  which  are  used  by  both  the  data  multi- 
plexer as  digit  "ON"  times  and  the  control  logic  as  U/D 
(Up/Down  logic)  duty  cycle  periods. 

The  Auto-Zero  interval  provides  a  means  to  null  out 
the  offset  voltages  of  the  amplifiers  used  in  the  LD1 30. 
In  addition,  it  automatically  establishes  a  second  track- 
ing reference  voltage  necessary  for  bi-polar  A/D 
conversion. 

The  Auto-Zero  sequence  is  initiated  when  the  M/Z 
(Measure/Zero)  signal  switches  the  input  buffer  ampli- 
fier to  analog  ground.  After  a  brief  count-correcting 
override  period,  the  AZ  switch  is  closed  connecting  the 
AZ  amplifier  and  Integrator  together  in  a  closed  loop 
second-order  system.  During  this  time  the  control  logic 
ignores  the  comparator  output  and  pulses  the  U/D 
switch  at  a  50%  duty  cycle  of  4  clock  periods  "Up"  and 
4  "Down"  (See  Figure  2). 

If,  for  the  moment,  we  ignore  any  error  sources 
equalibrium  of  this  closed-loop  system  is  obtained 
when  the  average  currents  through  Ri  and  R3  are  equal 
and  opposite.  This  is  achieved  when  the  Vaz,  the  Auto- 
Zero  voltage,  is  equal  to  —  V2  Vref  since  Ri  =  R3.  Estab- 
lishing Vaz  and  storing  it  on  Caz  gives  the  U/D  logic  the 
capability  of  switching  either  a  +  or  —  reference  cur- 
rent to  the  Integrator  during  conversion.  Thus  when 
U/D  is  "Up"  the  U/D  switch  is  connected  to  ground, 
and  the  current  to  the  Integrator  is 
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The 

POLY  88 
Microcomputer 

System 

If  you  are  into  computers  or  considering  a  system,  the 
POLY  88  is  the  machine  to  contemplate. 

HARDWARE 

•  Popular  8080  central  processor   •  Single-board  CPU 

with  ROM,  RAM,  vectored  interrupt,  real  time  clock, 

single-step  logic  and  serial  I/O   •  Video  interface  card  - 

generates  video  to  TV  monitor  and  provides  parallel 

keyboard  input  port  •  Serial  and  cassette  mini-cards  plug 

directly  into  CPU  with  ribbon  cables  •  Cassette 

•  ROM  monitor  with  powerful  debugger,  video  software, 

bootstrap  loader   •  Backplane  and  power  supply  on  one 

board  simplifies  construction  •  Rugged  6  amp  power 

supply  •  All  circuit  boards  are  high  quality,  double-sided 

with  plated-through  holes   •  System  is  compatible  with 

a  wide  range  of  Altair  peripherals   •  Minimum  point  to 

point  wiring  means  that  the  POLY  88  kit  can  go 

together  in  three  evenings! 

ABOUT  SOFTWARE 

Software  is  the  reason  the  POLY  88  was  designed.  The 

operator  can  proceed  from  higher  level  languages  like 

BASIC  to  developing  machine  code  with  the  aid  of  our 

assembler.  Our  BASIC  is  a  full  8K  BASIC  with  character 

and  byte  manipulation.  Best  of  all,  the  programmer  is 

finally  free  of  the  teletype  emulation  mode  so  the  video 

display  can  be  used  to  full  advantage. 

The  video  display  provides  a  unique  opportunity  to  write 

new  types  of  programs  and  games.  Characters  (16  lines 

of  64)  and  graphics  (48  by  128  grid)  are  part  of  the 

processor's  memory,  so  the  display  may  be  altered 

rapidly  —  the  entire  screen  written  in  less  than  20 

milliseconds. 
POLY  88  hardware  provides  many 
additional  features  that 
programmers  have  come  to  expect, 
such  as  vectored  interrupt  and  real 

time  clock. 


POLY- 88 
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See  it  at  your  local  computer  store. 


ARE  YOU  NEW  TO  COMPUTERS? 
The  POLY  88  was  designed  for  ease  of  use.  No  one 
should  have  to  learn  all  the  inner  workings  of  computers 
just  to  enjoy  one  at  a  reasonable  price.  With  the  POLY 
88,  you  can  "play"  pre-developed  programs  or  explore 
the  world  of  computer  languages  as  your  interests  expand. 

THE  POLY  88  IS  FOR  EVERYONE 
Want  to  develop  a  new  computer  language?  Want  to 
fight  Klingons?  The  POLY  88  provides  a  firm  foundation 
upon  which  to  build  your  interests  and  develop  your  skills. 

POLY  88  SYSTEM  PRICES: 

SYSTEM  1  —  Kit  includes  8080  vectored  interrupt 

processor  with  real  time  clock,  Vi  K  of  RAM  and  1 K 

monitor  on  ROM:  Video  Terminal  Interface  displays  16 

lines  of  32  characters  on  a  video  screen  and  has  a 

keyboard  input  port;  cabinet,  backplane,  and  power 

supply;  complete  assembly,  operation  and  theory 

manual.     $595. 

SYSTEM  2  —  System  1  plus  64  character  line  option  and 

Byte/biphase  cassette  interface  kit.     $690. 

SYSTEM  3  —  System  2  plus  8K  of  RAM  with  BASIC 

and  assembler  programs  on  cassette  tape.     $990. 

SYSTEM  4  —  The  complete  kit.  It  includes  system  3  and 

TV  monitor,  keyboard  and  cassette  recorder  with  all 

necessary  cables  and  connectors.     $1350. 

SYSTEM  7  —  System  4  assembled,  tested  and  ready  to 

run.     $1750. 

ACCESSORIES  —  8K  RAM  kit,  $300.  Assembled  $385 
POLY  I/O  Ideaboard,  hardware  prototyping  kit  board.  $55. 
Analog  Interface  (l  channel)  kit.  $145. 

Prices  effective  until  January  15, 1976.  Prepaid  orders  shipped  postpaid. 


PolyMorphic 
Systems 


737  S.  Kellogg,  Goleta,  CA  93017 
(805)   967-2351 
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SOLUTE  MAXIMUM  RATING! 

Vi  + 

0.3  V,V 

'2  _  0.3  V         Operating  Temperature 0  to  70°C 

-v2 

8  V         Power  Dissipat 

ion* 450  mW 

rent  at  Vim             

1  mA 

Voltage  on  any  pin Vi  +  0.3  V,  V2~0.3  V         *Device  mounted  with  all  leads  welded  or  soldered  to  PC 

Vref v1            Board,  Derate  6.3  mW/°C  above  25°C. 

ELECTRICAL  CHARACTERISTICS 

All    DC  parameters  are   100%  tested  at  25°C.   Lots  are  sample  tested  for  AC  parameters  to  assure  conformance  with 
specifications. 

CHARACTERISTIC 

MIN 

TYP 

MAX 

UNIT 

TEST  CONDITIONS 

Vi  =  +5  V,  V2  =  -5  V,  Vref  "  200°  v 

TA  =  25°C,  C|NT  =  0.068  /jF,  Cstrg  =  0.1  mF 

1 

G 

E 
N 
E 
R 
A 
L 

Linearity 

0.1 

%  rdg 

2 

Noise 

0.3 

LSB 

Peak-to-Peak  noise  apparent  when  going  from 
one  steady  reading  to  another. 

3 

Zero  T.  C. 

10 

MV/°C 

0«TA«70°C 

4 

Gain  T.  C. 

15 

ppM/°C 

0«TA  <  70°C 

5 

NMR  Normal  Mode 
Rejection 

36 

dB 

fserjes  =  60  Hz,  fosc  =  24  kHz 

6 

I 

N 
P 

U 

T 

V|(\j  Input  Bias 
IN              Current 

7 

pA 

TA  -  25°C 

7 

90 

TA  =  70°  C 

8 

VRgp  Input  Bias 
REF         Current 

7 

TA  =  25°  C 

g 

90 

TA=  70°  C 

10 

'CLK          Clock  Frequency 

30 

kHz 

11 

D.C.clk  Clock  Duty  Cycle 

30/70 

70/30 

% 

12 

Clock  Input  Current 
l|NL           Low 

-1 

mA 

V,NL=1.0V 

13 

Clock  Input  Current 
l|NH           High 

1 

V|NH=4.0V 

14 

O 

u 

T 

Vol       a"  Outputs 

0.4 

V 

IOL=  1.6  mA 

15 

Voh          Si3n.  Digits 

2.4 

'OH  =  -400  mA 

16 

Voh          Data  Bits 

2.4 

lOH=-100MA 

17 

S 

u 
p 
p 

L 
Y 

l-|                 Supply  Current 

6 

mA 

18 

l2               Supply  Current 

-4 

19 

PSRR-|       Vt  Supply  Rejection 

0.6 

mV/V 

20 

PSRR2      V2  Supply  Rejection 

1.4 

Typical  values  are  for  Design  Aid  Only,  not  guaranteed  and  not  subject  to  production  testing.                                              ICBG 
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When  the  U/D  is  "Down"  the  U/D  switch  is  con- 
nected to  Vref  and  the  current  to  this  Integrator  is: 


R, 


*REF 

2R, 


If  there  is  an  error  voltage  developed  in  any  of  the 
amplifiers  the  Vaz  voltage  will  reflect  this  and  change 
such  as  to  eliminate  any  error  current  into  the  inte- 
grator null.  Assume  that  we  have  a  zero  error  current  of 
1  fia  flowing  into  the  null  point.  Vaz  will  become  Vref 
per  —  1mv  in  order  to  null  the  integrator  during  Auto- 
Zero.  In  this  "Up"  condition  the  current  to  the  inte- 
grator could  become: 


-Ul 


1  +I3  +  I  ERROR  = 


0  _   VnEF/2  -  1  mV     .| 


R, 


_-Vref.  +  1     _-,        -V, 

"■"      fia         fia  ~~ 


2R, 


REF 

2R, 


During  the  "Down"  interval,  1  fia  more  current 
flows  into  the  R3  mode,  and  the  current  to  the  inte- 
grator is 

Vref 

2R,  ' 

You  can  see  how  nicely  this  system  nulls  out  any 
amplifier  or  resistor  errors  so  long  as  no  parameter 
changes  occur  during  the  sampling  interval.  The  Auto- 
Zero  interval  is  of  sufficient  duration  to  insure  that  Vaz 
will  be  well  established. 

Prior  to  the  start  of  the  Measure  interval,  the  inte- 
grator output  (which  had  been  cycling  around  —  1V)  is 
brought  back  to  analog  ground,  the  comparator  thres- 
hold. The  system  is  now  ready  for  a  conversion. 

The  "Quantized  Feedback"  conversion  system  is 
characterized  by  a  single  phase  Digitization  interval  in 
which  a  digital  control  system  feeds  back  quantized 
units  of  charged  in  response  to  the  sampled  state  of  an 
analog  comparator.  These  quanta  of  the  charge  bal- 
ance being  supplied  to  the  integrator  by  the  analog 
voltage.  The  magnitude 


"REF 

2R, 


of  the  Quantized  charge  being  fed  back  and  its  sign  (  + 
or  — )  arise  from  the  fact  that  the  control  logic  has  two 
U/D  duty  cycles  available  during  the  Measure  interval 
as  shown  in  Figure  3. 

The  U/D  logic  is  'Up'  one  clock  cycle  and  'Down'  7 
cycles  for  a  high  comparator  output  in  the  clock  cycle 
preceding  a  set  of  eight  cycles.  This  will  be  designated 
as  duty  cycle  "A."  With  a  low  comparator  output  in 
clock  cycle  number  7  the  U/D  logic  will  be  'up'  for  7 
cycles  and  'down'  for  one  cycle  in  the  following  eight 
clock  cycles.  This  is  duty  cycle  "B".  The  effect  of  these 
two  reference  current  duty  cycles  on  the  integrator 
output  is  shown  in  Figure  3.  It  can  be  seen  that  the  'up' 
state  of  the  U/D  logic  drives  the  integrator  output  volt- 
age up.  The  up/down  BCD  counter  increments  by  each 
clock  pulse  when  the  U/D  logic  is  'up'  and  decrements 
by  each  clock  pulse  when  the  U/D  logic  is  'down'. 
Consequently,  the  net  count  goes  up  6  counts  for  a  'B' 
duty  cycle  and  down  6  for  an  'A'  duty  cycle. 

Input  polarity  is  determined  by  the  first  appearance 
of  two  consecutive  duty  cycles  of  the  same  type.  The 
control  logic  would  determine  the  analog  input  to  be 


negative  if  two  'A'  duty  cycles  occur  in  succession  and 
positive  if  two  'B'  duty  cycles  occur  in  succession. 

Since  the  counting  process  is  done  by  increments 
(or  decrements)  of  6  during  the  measure  interval,  a 
short  override  interval  is  required  at  the  end  of  the 
Measurement  to  "fine  tune"  the  count  to  the  nearest 
LSB.  This  occurs  within  the  first  32  clock  periods  of  the 
AZ  interval.  The  determining  equation  of  the  LD130  is 
given  as  Count  = 

V,N 
2000—^-- 


While  this  seems  to  imply  that  the  output  is  absolutely 
defined  by  this  equation;  however,  there  is  a  possible 
5%  variation  in  the  LD130  chip  resistor  values  and 
therefore  Vref  must  be  adjustable  over  a  5%  range.  This 
equation  does  indicate  that  with  a  Vref  =  2.0V  the 
output  will  read  directly  in  millivolts  of  analog  input 
with  1.000  Volt  full  scale. 

Following  the  count  correcting  override  sequence; 
the  contents  of  the  BCD  counters  and  sign  flip-flop  are 
loaded  into  the  internal  latches.  Counter  states  of  less 
than  80  or  greater  than  999  are  decoded  as  under- 
range  or  overrange  conditions  respectively.  The  pres- 
ence of  an  out-of-range  signal  gates  a  single  pulse  (one 
clock  period)  to  the  SIGN/UR/OR  output  during  either 
Di  or  D2  digit  time  (D2  identifies  overrange,  Di  under- 
range).  The  overrange  condition  also  provides  a  visual 
signal  by  holding  the  digit  strobe  outputs  low  during 
the  Measure  interval.  This  holds  the  display  off  for  %  of 
the  sampling  interval  giving  a  blinking  effect.  The  BCD 
data  stored  in  the  latches  is  continuously  scanned 
every  24  clock  periods  (8  clock  times  per  digit).  Sign 
information  appears  at  the  SIGN/UR/OR  pin  coin- 
cident with  the  D3  strobe.  Interdigit  blanking  of  the 
Digit  Strobes  is  achieved  by  taking  one  full  clock  pe- 
riod from  both  the  leading  and  trailing  edges  of  the 
strobes.  Thus  the  digit  is  on  6  clock  periods  while  the 
BCD  data  for  that  digit  appears  for  the  full  eight  clock 
periods.  Figure  4  shows  the  Data  Output  Timing. 
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Figure  4.  Data  Output  Format  (Output  =  769) 
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Versatility 

CEI/Custom  Keyboards 

have  it 


What  goes  on  these  keys  is  up  to  you 


Our  aim  at  CEI  is  to  provide  you  the  hobbiest,  with 
a  keyboard  system  that  can  perform  any  task  you  could 
possibly  demand.  Diode  encoding  coupled  with  one 
switch  register  encoded  key  allows  complete  latitude 
in  key  definition.  Both  positive  and  negative  going 
strobes  are  provided  for  interfacing.  Visual  indication  of 
keyboard  status  is  provided  by  22  LED's,  13  of  which  can 
have  user  defined  meaning.  Shift  and  shift  lock  are 
provided 


Unliminted  versatility  w/1 00  Keys 

90  are  encoded  off  of  a         Diode  encoding  allows  a 


diode  matrix  and  are 

fully  user  defined. 

1  -  is  encoded  by  an  8 

switch  register  to  allow 

easy  redefination 

1  -  on  board  reset  key 
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multitude  of  encoding 
techniques.  ECIBIC, 
ASCII,  BAUDOT,  RADLX 
50,  FIELDATA  or  codes 
of  your  own  design. 
Complete  documentation 

CIRCLE  INQUIRY  NO. 


Computer  Electronics  Inc. 
37433  Centralmont  Place 
Fremont,  Calif.  94536 
Phone  (415)  796-5760 

a  Send KB3A  Kit.  Supplied 

with  all  switches,  diodes,  PC 
board,  TTL-ICs,  +  5v.  regulator, 
connecting  ribbon  cable  $95.95 

a  Send KB3B  Kit.  Same  as 

above  except  without  diodes, 
TTL-ICs,  +5v.  regulator  b 
ribbon  coble.  $49.95 

□  Case  for  above  $29.95 

NAME 

ADDRESS  

CITY/STATE/ZIP 

NOTE:  Calif,  residents  add 
6%  soles  tax 
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Meet  the  OSI 
Challenger. 


5*5. 


It  costs  less. 

No  system  is  more  complete.  None  is  less  expen- 
sive. OSI  system  boards  and  full  documentation 
start  at  $29.  Fully  assembled  systems  at  $439. 
And  OSI  offers  more  features  than  ever.  Full 
multiprocessing  capabilities.  An  innovative  full 
color  graphics  and  alphanumeric  video  system. 
New  options  for  even  greater  system  expansion. 
New  software.  And  two  of  the  best-priced  floppy 
disk  options  you'll  ever  see.  Now  at  your  compu- 
ter store  or  write  OSI. 


□  Send  me  the  free 
brochure  on  OSI  kits 
and  fully  assembled 
computers. 


□  Send  me  the  full 
line  OSI  catalog, 
$1.00  is  enclosed. 


Ohio  Scientific  Instruments 

11679  Hayden  Street  Hiram,  Ohio  44234  (216)569-7945 
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Save  on  new 

and 

reconditioned 

terminals. 

We  offer  brand  new  data  terminals  at  lowest  prices. 
And  the  best  deals  you'll  find  on  reconditioned 
terminals.  All  come  with  warranty. 

Here  are  just  a  few  examples  of  some  good  buys. 


New 

Reconditioned 

LSI  ADM-3         $975 
TI743KSR     $1,195 
TI745               $1,875 
DECwriterll   $1,550 

Tl  725                       $895 
Beehive  III  AE        $999 
Techtran  4100 

Datacassette    $600 
Couplers                $150  up 

Order  by  phone  today.  Call  (415)  632-2856.  We 
accept  BankAmericard  and  Master  Charge. 


N|  f\  National  Terminal 
_JL>-^  Corporation 

Oakland  Airport  Office  Center, 303  Hegenberger  Road, 
Suite  203, P.O.  Box  6579, Oakland,  CA  94621 


Now  that  we  have  seen  how  the  LD130  operates, 
let's  discuss  the  advantages  of  Siliconix's  "Quantized 
Feedback"  conversion  system  particularly  in  compari- 
son with  the  most  commonly  used  integrating  A/D 
system  —  Dual-Slope.  These  include: 

1.  Bipolar  Conversion:  Auto-Polarity  is  a  natural 
outcome  of  a  system  which  uses  +  and  —  refer- 
ence currents.  This  is  accomplished  with  a  sin- 
gle reference  voltage  and  a  single  full-scale 
adjustment. 

2.  One-Bit  Wide  Zero:  Zero  occurs  naturally  as  a 
number  between  minus  full-scale  and  plus  full- 
scale  in  'Quantized  Feedback'.  It  then  has  none 
of  the  Dual-Slope  zeroing  problems  which  re- 
quire special  zeroing  currents  and  counter  de- 
lays leading  to  a  "dead-band"  around  Zero  of 
several  bits. 

3.  Less  Frequency  Drift  Sensitivity:  "Quantized 
Feedback"  does  the  conversion  process  while 
the  analog  input  is  applied.  Thus,  any  drift  in  the 
clock  frequency  affects  both  the  charge  sup- 
plied by  the  analog  input  and  the  reference  cur- 
rents equally  minimizing  frequency  drift  as  an 
error  source.  The  Dual-Slope  system  integrates 
the  analog  input  and  reference  currents  during 
different  time  intervals  making  short  term  clock 
drift  a  possible  source  of  error. 

4.  Less  Sensitive  To  Comparator  Errors:  The 
"Quantized  Feedback"  technique  only  requires 
that  the  comparator  resolve  one  part  in  six  dur- 
ing the  count-correcting  override  sequence. 
Compare  this  to  a  Dual-Slope  which  would  re- 
quire a  1  part  in  1000  resolution  for  compara- 
ble 3-digit  accuracy.  Obviously  comparator 
noise,  offset,  and  drift  are  not  a  concern  to  the 
Siliconix  system. 

5.  Fixed  Conversion  Time:  The  measure  interval  is 
fixed  by  the  Time-Base  counter.  A  data  aquisi- 
tion  system  once  synchronized  to  the  LD130 
will  not  be  tied  up  waiting  for  the  new  data.  The 
Dual-Slope  system  has  a  conversion  time  pro- 
portional to  the  random  analog  input.  This  is  par- 
ticularly important  to  microprocessor  users. 

Next  month  we  will  conclude  this  article  with  a  dis- 
cussion of  Operating  Conditions,  System  Applications, 
and  Microprocessor  Interconnections. 


INTERFACE  AGE  NEEDS  YOUR  VOTE 

Help  INTERFACE  AGE  determine  the  type  of  ar- 
ticles you  want  to  see  published  in  the  future  by 
casting  your  vote  for  the  article  or  articles  you  liked 
best. 

Feedback  will  provide  encouragement  to  authors 
and  will  help  make  the  INTERFACE  AGE  the 
microcomputer  magazine  of  the  industry. 
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Microcomputer 
Design  Aides 


By  Terry  Benson 

Applications  Engineer 
Intel  Corporation 


Learning  to  use  and  program  microcomputers  is  be- 
coming as  important  today  as  learning  logical  design 
fundamentals  was  a  few  years  ago.  As  time  goes  on, 
use  of  microcomputers  will  eventually  increase  to  a 
point  that  may  even  approach  that  of  the  pocket  calcu- 
lator. Learning  about  microcomputers  will  be  as  criti- 
cal then  as  learning  the  multiplication  tables  is  today. 

In  order  to  simplify  the  educational  process,  with 
the  proliferation  of  microprocessors,  more  and  more 
companies  are  producing  "learning  tools"  and  educa- 
tional material  supporting  these  microprocessors. 
Companies  are  also  incorporating  microprocessors  into 
"hobby"  computers.  This  makes  it  possible  for  many  of 
us  to  have  a  personal  computer  —  but  how  do  we  use 
it  effectively? 

Many  of  these  educational  tools  are  dedicated  for 
just  that  purpose  and,  consequently,  are  not  practical 

JANUARY  1977 


for  use  as  a  computer  system.  On  the  other  hand, 
many  of  the  hobby  computers,  which  may  be  func- 
tional as  a  microcomputer  system,  assume  a  working 
knowledge  of  computers  and  thereby  make  it  difficult 
for  the  beginner  to  effectively  use  the  microcomputer. 
With  these  thoughts  in  mind  we  can  consider  some 
desirable  features  that  should  be  included  in  a  low  cost 
design  aid: 

1)  Newcomers  to  microcomputing  should  be  able 
to  learn  how  to  use  the  microcomputer  effec- 
tively. 

2)  For  long  term  benefits,  the  design  aid  should  be 
able  to  be  used  as  a  fully  functional  micro- 
computer system. 

3)  Most  importantly,  it  should  be  convenient  to 
debug  programs  and  verify  that  the  micro- 
computer system  performs  as  desired. 
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USEFUL  FEATURES  OF  A  DESIGN  AID 


1702A  MANUAL  EPROM  PROGRAMMER 

Features  hex  keypad,  two 
digit  hex  address  and  two  |  ■   »    § 

digit  hex  data  display.  Con- 
trols include  load,  clear,  go!  J  §  I '.if  A 
(step),  key /copy,  data  in/  ,J||  .->«ray 
data  out,  and  counter  up/  \)£jj(  |t4hMu1?| 
down.  Profile  card  includes  ,»  ■  a  j  ;§'% 
high  voltage  pulse  regulator,  "!U!L.-^*  "/  Tumi  i 
timing,  8  bit  address  and  8 
bit  data  drivers/receivers.  Two  6H"  x  9"  stacked  cards  with 
spacers.  Allows  programming  in  20  minutes  —  copying  in 
5  minutes.  Requires  +5,  —9,  and  +80  volts. 

ASSEMBLED    $299.95 

KIT $189.95 

NOW 

The  best  of  two  worlds  . . .  use  our  1702  EPROM  programmer 
as  a  manual  data/address  entry  programmer  ...  or  connect  it 
to  your  processor. 
IMSAI/ALTAI  R  computer  interface  (requires  3  output  ports, 

+  1  input  port)  and  software    $49.95 

Briefcase  unit  with  power  supplies  and  interface  connectors 
(assembled  and  tested  only)    $599.95 

ANNOUNCING 

Our  NEW  16K  Byte  Pseudo-Static,  IMSAI/ALTAI  R  compat- 
ible RAM.  Single  card  slot.  Uses  less  power  than  equivalent 
low  power  RAM.  All  memory  chips  socketed.  Uses  all  prime, 
factory  fresh  ICs.  High  quality,  two-sided,  through-hole- 
plated  circuit  board.  Crystal  controlled,  totally  invisible 
refresh  system  requires  NO  software  management.  Just  plug 
it  in  and  use  like  STATIC  memory. 

Complete  kit $349.95 

Assembled,  tested,  and  burned  in    $549.95 

ASSOCIATED  ELECTRONICS 

12444  Lambert  Circle    •    Garden  Grove,  CA  92641 

(714)  539-0735 


CIRCLE  INQUIRY  NO.  3 


/confused  about  printers?\ 


MP1  HAS  YOUR  ANSWER! 

TTY  REPLACEMENT? 
THE  SSP-40  PRICED  AT    SK7K 

Contains  its  own  microprocessor  il   ■    ll 

for  easy  connection  to  your  serial  port 
LOW  COST  BUSINESS  SYSTEM? 
THE  MP-40  PRICED  AT   $71  Q  K 

Connects  to  your  parallel  port  fcE  [   m\ 

for  ASCII  data  transfer 
MINIMUM  COST  FOR  HOBBYIST? 
THE  KP-40  KIT  PRICED  AT CI   "7  Q 

Mechanism  and  minimum  electronics  I     a    Jj 

for  connection  to  your  parallel  port 
All  of  our  40  series  printers  use  the  same  reliable  5X7  impact  dot  matrix 
mechanism  with  up  to  40  columns  per  line  on  ordinary  paper  with  a  print 
speed  of  75  lines/minute 

SEND  FOR  FREE  LITERATURE 

_^  MICROPROCESSOR  SYSTEMS 

lYl  O  I  AND  PERIPHERALS 

11  ■  f*  "        P.O.  BOX  22101/SALT  LAKE  CITY/UT  84122 

1801)  566-0201 

MASTER  CHARGE  WELCOME  •  UTAH  RESIDENTS  ADD  5%  SALES  1  .'..■: 

CIRCLE  INQUIRY  NO.  20 
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The  novice  may  have  had  little,  if  any,  formal  com- 
puter programming  training  and  may  be  struggling  to 
learn  the  programming  techniques  that  will  make  his 
microcomputer  useful  to  him.  In  many  cases  he  will 
want  to  single  step  through  a  program  to  see  what 
happens- within  the  microprocessor  when  the  program 
decrements  a  register,  gets  data  from  an  input  port,  or 
pushes  data  onto  the  stack.  While  features  such  as  this 
are  helpful  in  learning  how  a  program  functions,  they 
can  also  be  useful  in  debugging  a  program  that  a  more 
experienced  programmer  may  write.  If  the  program 
doesn't  work  (and  I  imagine  you've  seen  many  of 
those),  it  is  often  helpful  to  be  able  to  single-step 
through  the  suspected  portion  of  the  program  while 
checking  the  values  within  the  microprocessor  regis- 
ters. Whether  you  are  learning  about  microcomputers 
or  debugging  a  program,  the  ability  to  load  and  run  the 
program  in  RAM  (read/write  memory)  is  essential.  This 
allows  you  to  make  immediate  program  changes  with- 
out having  to  erase  and  reprogram  a  PROM. 

If  these  capabilities  are  available,  the  micro- 
computer system  will  be  more  useful  to  the  user  for  a 
longer  period  of  time.  In  order  to  highlight  the  impor- 
tance of  some  of  these  features,  let's  discuss  a  typical 
program  development  cycle. 

DEVELOPMENT  CYCLE 

The  flow  chart  in  figure  1  illustrates  the  steps  that 
are  involved  in  getting  a  microcomputer  program 
working.  These  steps  will  be  performed  whether  you 
are  writing  a  game,  designing  an  automated  test  sys- 
tem, implementing  a  controller,  or  designing  any  other 
microcomputer  application.  In  the  development  flow 
chart  as  shown,  it  is  assumed  that  the  designer  has  a 
working  microcomputer  system.  (Although  this  is  not 
always  a  safe  assumption,  the  hardware  debug  phase 
will  be  left  for  future  discussions.) 

Writing  the  program,  block  1,  may  also  consist  of 
assembling  or  compiling  the  program  into  a  machine 
readable  format.  In  the  lower  cost  design  aids,  the 
translation  is  performed  by  hand.  After  conversion,  the 
machine  language  must  be  entered  into  the  micro- 
computer system,  block  2.  The  machine  language  can 
be  entered  in  several  different  ways:  program  a  PROM, 
read  a  paper  tape  into  RAM,  load  RAM  from  toggle 
switches  or  hexedecimal  switches  or  from  a  keyboard, 
etc. 


In  block  3,  we  begin  to  check  out  —  or  debug  — 
our  program.  One  optimistic  approach  is  to  start  the 
program  at  the  beginning  and  hope  that  it  runs  to  the 
end.  If  it  doesn't  perform  as  intended,  then  you  pro- 
bably will  follow  the  pessimist's  approach  —  single 
step  all  or  portions  of  your  program.  In  fact,  blocks  3 
and  4  will  probably  require  the  majority  of  time  in  the 
overall  software  development  cycle. 

As  each  one  of  the  bugs  is  found,  a  correction  must 
be  made  to  the  program  (block  5)  and  the  verification 
cycle  (blocks  3  and  4)  repeated.  The  changes  can  each 
be  entered  in  any  one  of  the  ways  that  the  original  pro- 
gram was  entered,  but  it  is  during  this  correction  phase 
that  it  is  most  desirable  to  have  the  program  residing  in 
RAM  so  changes  can  be  easily  implemented.  Having 
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the  ability  to  specify  the  affected  memory  address  and 
immediately  entering  the  new  or  corrected  data  will 
simplify  the  entire  debug  cycle.  If  the  program  is 
operating  in  PROM,  the  PROM  must  be  erased  (or  dis- 
carded) and  reprogrammed  for  one  more  try  —  a 
rather  time  consuming  operation  if  it  must  be  done  for 
each  change. 

After  blocks  3,  4  and  5  have  been  reiterated  enough 
times  to  have  a  properly  running  program,  the  pro- 
gram will  have  to  be  saved  (block  6).  Several  alter- 
natives for  saving  the  program  are  available:  the  power 
can  be  left  on  (this  might  be  a  bit  precarious);  the  ob- 
ject code  can  be  stored  on  paper  tape  or  a  magnetic 
media;  or,  in  cases  where  the  program  will  be  operat- 
ing in  a  dedicated  system  application,  a  PROM  can  be 
programmed. 

Through  all  of  this  we  have  been  using  the  micro- 
computer system  as  a  development  system.  During 
this  development  cycle,  several  desirable  features  have 
been  mentioned.  The  ability  to  single  step  your  pro- 
gram and  observe  the  affect  of  each  instruction  can  be 
invaluable  in  finding  and  correcting  a  program  bug.  The 
fact  that  RAM  locations  can  be  easily  changed  also  en- 
hances the  program  development  cycle.  One  very  de- 
sirable feature  is  the  ability  to  copy  the  data  in  RAM 
directly  to  a  PROM  —  a  built-in  PROM  programmer. 

A  LOW  COST  DESIGN  AID 

Few  microcomputer  systems  have  all  of  these  desir- 
able features  incorporated  into  a  single  product.  One 
product  that  does  have  these  features  is  the  Intellec* 


PROMPT  80  System*,  figure  2,  recently  introduced  by 
Intel  Corporation.  The  PROMPT  80  Personal  Pro- 
gramming Tool  is  a  self-contained  microcomputer 
development  system  which  supports  the  design  of  any 
8080  system.  It  is  a  fully-assembled  microcomputer 
that  can  be  used  for  learning,  debugging,  and  running 
8080  programs. 


The  PROMPT  80  System  uses  an  integral  calcu- 
lator-like hexedecimal  keyboard  for  entry  of  machine 
language  programs.  (A  teletype  writer  or  CRT  terminal 
may  easily  be  added  by  simply  connecting  the  appro- 
priate wires.)  The  system  is  based  on  the  SBC  80/10 
Single  Board  Computer  and  includes  1  K  bytes  of  RAM, 
3K  bytes  of  ROM  and  24  programmable  parallel  I/O 
(TTL)  lines.  A  PROM  programmer  for  the 
8708/2708/2704  erasable  PROMs  is  also  included. 

The  following  is  a  summary  of  the  features  that  will 
facilitate  both  learning  and  debugging  8080  pro- 
grams: 

1)  Register  Display  —  all  8080  registers  can  be  dis- 
played, even  while  single  stepping. 

2)  Modify  Register  or  Memory  —  any  8080  registers  or 
any  of  the  1  K  RAM  locations  can  be  modified. 

3)  Single  Step  —   allows   register  data  to  be  dis- 
played (and  modified  for  debugging  purposes.) 


Intellec  and  PROMPT  are  trademarks  of  Intel  Corporation 
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remove  board  to  relocate 
Output  Disable:  Permits  use  with  transparent 
loader 
Board:  Quality  G-10  material  with 
solder  mask  both  sides. 
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4K  Low  Power  Static  RAM  Board 
Kit  $79.95 

FULL  HIGH  IMPEDENCE  BUFFERING  •  4.5"  x  6"  WITH  STD  44 
PIN  GOLD-PLATED  EDGE  CONNECTOR  •  MILITARY  QUALITY 
PC  BOARD  WITH  PLATED  THROUGH  HOLES  •  450  NS.  LOW 
POWER  2102  RAMS  •  ON-BOARD  ADDRESS  DECODING 
INCLUDES  FULL  DOCUMENTATION 

6800  OEM  Prototype  Sets 
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PROTOTYPE  BOARD  (With  Sockets) 
See  September  issue,  p.  72  for  details. 

LOW  COST  6800  STARTER  SET 

Includes  board,  sockets,  6800  CPU,  6810  RAM, 
6820  PIA,  address  decoder,  documentation  for 
minimum  system. 

NEW  1K  RAMS  at  Surplus  Prices 
Check  Date  Codes  and  Compare 
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Octal  and  decimal  decoder  with  4  bit  latch 
and  constant  current  drivers  for  above  displays 
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Estimated  shipping  time  7  days  ARO 


Figure  1.  Program  Development  Flow  Chart 
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4)  Break-points  —  a  program  operating  in  RAM  can 
be  started  and  up  to  two  break-points  (program 
locations  where  you  desire  the  program  to  stop) 
can  be  set. 

5)  Program  EPROM  (2708)  —  PROM  programmer 
allows  data  to  be  copied  from  RAM  to  EPROM. 
(Data  can  also  be  transferred  from  EPROM  to 
RAM.) 

6)  Hex  Calculator  —  useful  for  adding  and  sub- 
tracting in  the  unfamiliar  base  16. 

7)  Built-in  I/O  Ports  —  an  8-bit  input  port  and  an  8- 
bit  output  port  are  implemented  on  the  control 
panel.  These  two  ports  along  with  8  additional 
I/O  lines  are  available  on  an  I/O  connector  for 
external  interface. 

8)  Serial  Port  —  teletype  of  CRT  terminal  can  easily 
be  added. 

9)  Expansion  —  using  a  modular  card  cage  (Intel 
SBC  604)  and  other  SBC  80  expansion  boards, 
memory  and  I/O  can  be  expanded  as  required. 
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Figure  2.  Panel  Operation 


ADDITIONAL  SUPPORT 

A  major  portion  of  those  users  who  will  invest  in  a 
low  cost  microcomputer  system  will  have  had  little  or 
no  experience  in  microcomputing.  For  this  reason, 
additional  design  and  tutorial  information  is  included 
with  the  PROMPT  80  System.  Part  of  the  tutorial 
material  consists  of  programming  examples  which  are 
stored  in  one  of  the  extra  EPROM's  that  can  run  on  the 
PROMPT  80  System  while  illustrating  its  uses.  In 
conjunction  with  the  design  library  is  a  comprehensive 
tutorial  manual  which  explains  microcomputing  and 
programming  concepts  with  novel  MICROMAP* 
diagrams  that  explain  the  relationships  among  instruc- 
tions for  memory,  input/output  and  internal  CPU  oper- 
ations. A  full  set  of  reference  schematics  are  also  in- 
cluded with  the  PROMPT  80  System. 

The  Intellec  PROMPT  80  Personal  Programming 
Tool  is  now  available  at  $1495.  The  price  includes 
complete  assembly  and  testing,  two  8708  EPROM's, 
three  8308  ROM's  containing  the  system  monitor  pro- 
grams, along  with  the  design  library.  Optional  acces- 
sories include  a  cable  for  connection  to  the  Intellec 
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Microcomputer  Development  System  as  a  specialized 
PROM  programmer;  a  cable  for  connection  to  the 
serial  port  for  addition  of  a  terminal;  expansion 
modules  including  memory  boards,  I/O  boards, 
combination  memory  and  I/O  boards,  card  cage  and 
backplane  modules,  a  diskette  controller  module,  and 
diskette  systems. 

In  summary  the  PROMPT  80  System  offers  the 
beginner  a  means  of  easily  learning  microcomputing 
and  provides  a  convenient  method  for  debugging  pro- 
grams. The  fact  that  it  can  be  expanded  both  in  capa- 
city and  peripheral  support  makes  it  a  cost  effective 
base  for  building  a  complete  microcomputer  system. 


'Micromap  is  a  trademark  of  Intel  Corporation 
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Item  Description  Price 
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Are  you  tired  of  reentering  your  favorite  program 
everytime  you  turn  off  power?  Does  the  thought  of 
waiting  15  minutes  for  your  BASIC  to  read  in  fill  you 
with  dread?  Would  you  like  to  have  your  assem- 
bler/editor/monitor available  within  one  second  after 
turn-on?  If  you  answered  yes  to  any  of  these  ques- 
tions, then  you  ought  to  consider  this  month's  card  — 
the  CROMEMCO  BYTESAVER™. 

If  I  could  purchase  one  board  (after  some  memory 
and  an  I/O  card)  the  BYTESAVER  would  be  my  choice. 
The  board  is  both  an  economical  PROM  (Program- 
mable Read  Only  Memory),  with  the  capacity  for  a  full 
8K  bytes  of  storage,  and  a  low-cost  means  of  storing 
your  programs  in  PROM.  The  BYTESAVER™  is  an  S-1 00 
bus  compatible  memory  board.  Space  is  provided  for 
eight  2708  U.V.  erasable  PROMs,  for  a  full  8K  bytes  of 
memory.  Using  the  2708  allows  your  8080  machine  to 
operate  no  wait  states,  however,  provision  for  a  wait 
state  is  provided  should  you  desire  to  purchase  slower 
2704  or  2708  PROMS. 

The  BYTESAVER'"  also  provides  you  with  your  own 
low  cost  PROM  programmer.  Using  the  software  pro- 
vided programs  may  be  transferred  from  non- 
permanent  RAM  memory  to  the  permanent  PROM 
memory  in  the  BYTESAVER™.  Once  your  program  is 
stored  in  PROM  it's  protected  from  power  turn-offs, 
either  accidental  or  intentional.  The  PROMs  used  are 
U.V.  erasable  and  may  be  used  again  and  again.  Your 
program  may  be  run  either  directly  out  of  PROM,  or  us- 
ing the  software  provided,  it  may  be  transferred  to 
RAM  memory  beginning  at  any  1  K  segment  selected. 
The  software  provided  with  the  BYTESAVER™  controls 
both  the  transfer  of  data  from  the  PROMs  or  to  the 
PROMs.  It  is  designed  so  there  is  no  need  for  a  key- 
board. Just  set  the  computer  sense  switches  as  in- 
structed in  the  documentation.  Transfer  of  RAM  con- 
tent to  PROM  takes  less  than  a  minute,  and  transfer  of 
the  8K  from  PROM  to  RAM  is  complete  in  less  than 
one  second.  The  software  controls  the  computer  lights 
to  provide  verification  of  complete  and  accurate  trans- 
fer of  memory  content. 

As  far  as  the  design  goes,  the  BYTESAVER™  is  not 
particularly  complex.  The  board  is  S-100  bus  (ALTAI RA 
IMSAI)  compatible,  and  contains  space  for  eight 
2708/2704  PROMs.  In  order  to  program  the  eight 
2708  PROMs  a  high  voltage  (+30V)  supply  is  re- 
quired, and  this  is  generated  from  the  regulated  +5V 
supply  by  a  DC  to  DC  Converter.  Switching  (Protect/- 
Unprotect)  is  provided  to  disable  this  supply  to  avoid 
inadvertent  overwrite  of  the  memory  in  the  case  of  a 
user  program  malfunction.  The  DC  to  DC  converter 
appears  to  be  a  standard  blocking  oscillator  configur- 
ation with  a  very  simple  feedback  regulator.  I  say 
appears  because  the  schematic  does  not  show  the 
internal  arrangement  of  the  pulse  transformer  used  in 
the  converter.  Since  there  is  hardly  anything  magic 
about  a  blocking  oscillator  it  seems  strange  that 
Cromemco  doesn't  help  those  of  us  who  might  be  able 
to  service  our  own  boards  by  including  the  trans- 
former arrangement. 

Distribution  of  the  program  voltage  to  the  2708s  is 
by  means  of  discrete  transistors  controlled  by  7406 
open-collector  inverting  buffers.  A  schematic  of  the 
BYTESAVER™  is  shown  in  Figure  3.  Control  of  the 
C5/WE  pin  (which  requires  +12  V  during  WRITE)  is 
done  by  a  7406  and  a  discrete  transistor  which  allows 
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ALTAI  R  8800 
OWNERS 

Is  your  ALTAIR: 

*  Slow  to  start  up  .  .  . 
■  Writing  all  O's  or  1's  into  memory  .  .  . 
"  Producing  the  wrong  STATUS  .  .  . 
'  Having  troubles  running  BASIC  .  .  . 

Then  your  Altair  may  have  CPU  Clock  problems. 

PARASITIC  ENGINEERING  now  offers 

an  improved  fix-kit  for  the  Altair  8800  CPU 
Clock;  for  only  $15. 

Send  now  for  our  FREE  brochure  detailing 
what  this  kit  can  do  foryour  ALTAIR. 
Better  yet,  see  for  yourself.  Send  for  your 
kit  TODAY. 

#B  ONLY  $15. 

Kit  is  shipped  postpaid  anywhere  in  the 
United  States.  Kit  includes  complete 
instructions  and  all  parts  necessary  to  get 
'Cookbook  Clock  Pulses.' 

PARASITIC  ENGINEERING 


PO  BOX  6314 


ALBANY  CA  94706 


CIRCLE  INQUIRY  NO.  24 


Sunny  Sounds  has  the 

IMSAI-8080 

and  other  IMS  products 


For  further  info  call  or  write: 


1  -  7  Monday  thru  Saturday 
Closed  on  Sundays 

927-B  East  Las  Tunas 
San  Gabriel,  CA  91776 
Phone:  (213)287-1811 
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thisjDin  to  float  up  to  +12V.  During  READ  operation 
the  CS/WE  pin  is  either  a  ground  or  +  5V,  as  the  + 1 2V 
supply    is    disabled. 

While  we  are  discussing  the  schematic  let  me 
suggest  to  Cromemco  that  the  7406  is  an  inverting 
buffer  and  I  would  prefer  it  to  be  shown  that  way, 
always.  It  is  difficult  to  follow  a  logic  diagram  if  the  in- 
verting sign  is  left  out,  even  if  it  is  desired  to  show 
logical  flow.  If  necessary  an  inverting  circle  could  have 
been  placed  at  the  CS/WE  input  pin  at  the  2708.  A 
further  help  would  have  been  to  have  the  component 
designation  on  the  schematic  also.  These  are  all  minor 
quibbles,  however,  and  they  do  not  detract  from  the 
board's  usefulness  and  operation. 

Returning  to  the  BYTESAVER'"  circuit,  the  data  bus 
lines  are  all  buffered  by  74367's  (the  standard  54/74 
equivalent  to  the  ubiquitous  8T97  series).  Address 
decoding  for  the  highest  8K  of  memory  (A13-A15)  is 
provided  by  jumper  connections  on  the  board.  In  order 
to  provide  addressing  in  this  fashion  using  a  three  in- 
put NAND  gate  (rather  than  the  slightly  more  expen- 
sive and  easier  to  use  octal  decoder  and  dip  switch) 
inverted  address  signals  must  be  made  available.  Three 
inverters  of  a  74LS04  are  used  to  derive  A13,  A14, 
and  A1  5.  Since  there  were  three  inverters  left  over, 
these  were  used  to  buffer  the  A10  through  A12  sig- 
nals to  the  7442.  For  this  reason  the  low  order  ad- 
dress selects  the  output  7  pin.  A  bit  strange  but  it 
works,  and  very  well. 

A  74123  dual  retriggerable  one-shot  is  used  to  pro- 
vide the  proper  pulse  width  (N/MS)  needed  for 
programming  the  PROM.  This  pulse  is  also  used  to 
produce  a  wait  state  during  PROM  programming.  As 
mentioned  earlier,  it  is  possible  to  jumper  connect  the 
capability  for  one  wait  state  if  slower  PROMs  are  used. 
This  is  done  at  the  input  to  the  three  input  NAND  gate 
whose  output  drives  the  clear  pin  on  the  second  half  of 
the  7474  'D'  type  Flip-Flop. 

The  board  is  high  quality  G-10  material  with  tinned 
solder  pads  and  gold  plated  edge  board  connectors  for 
rejiability.  The  kit  is  fully  socketed  and  assembly  is  sug- 
gested to  be  about  one  evening;  it  doesn't  even  take 
that  long.  A  high  quality  soldermask  contributes  to  the 
ease  of  assembly  and  minimizes  the  chance  of  solder 
splashes.  The  assembly  instructions  are  explicit 
enough  and  the  board  is  adequately  screened  to  pro- 
vide easy  identification  of  component  placement. 
Cromemco  recommends  no  diode  be  installed  in  the 
position  below  QO.  This  will  prevent  inadvertant  re- 
write of  the  BYTEMOVER™  stored  in  PROM  0.  The 
assembly  instructions  also  warn  that  a  pair  of  IC  regu- 
lators look  physically  similar,  BUT  are  NOT  inter- 
changeable. Also  a  nylon  screw  is  provided  to  prevent 
shorting  a  regulator  to  ground. 

One  of  the  niceties  of  the  BYTESAVER™  is  the  capa- 
bilities provided  by  its  software.  When  you  purchase  a 
BYTESAVER™  with  one  2704  PROM,  the  Bytemover 
software  is  pre-programmed  in  that  PROM.  For  your 
information  and  assistance,  Cromemco  has  allowed 
INTERFACE  AGE  to  publish  the  BYTEMOVER™ 
software.  This  program  is  included  at  the  end  of  this  ar- 
ticle. 

The  PROM  containing  the  Bytemover  software  is 
normally  inserted  into  PROM  location  Zero  on  the 
Bytesaver  board, 

The  Bytemover  software  can  be  used  to  program  a 


PROM  in  any  of  the  PROM  locations  on  the  Bytesaver 
board.  The  Bytemover  software  can  also  be  used  to 
transfer  programs  from  PROM  to  RAM. 

The  operation  of  the  Bytemover  software  is  con- 
trolled by  setting  front  panel  sense  switches  on  any  S- 
100  bus  compatible  computer.  However,  to  use  the 
Bytemover  software  there  must  be  at  least  one  RAM 
board  in  the  computer  beginning  at  location  Zero  in  the 
memory  map.  Furthermore,  this  RAM  board  must  be 
unprotected  for  proper  execution  of  the  Bytemover 
software. 

Software  can  be  loaded  into  a  2704  or  a  2708  in  as 
small  increments  as  you  desire  provided  it  is  added  to 
previously  unused  areas  in  that  PROM. 

This  is  done  by  first  using  Bytemover  to  move  the 
current  contents  of  the  PROM  down  to  RAM  which 
corresponds  to  the  unused  portion  of  the  PROM  and 
finally  using  Bytemover  again  to  reprogram  the  PROM 
with  the  new  software. 

Although  the  entire  PROM  must  always  be  pro- 
grammed, it  never  hurts  to  re-write  the  same  infor- 
mation over  again.  And,  of  course,  an  erased  PROM  in 
which  all  bits  are  "1 "  may  be  programmed  at  any  time. 

In  general,  it  is  OK  to  write  a  "1"  over  a  "1",  a  "0" 
over  a  "0",  or  a  "0"  over  a  "1 ",  but  to  write  a  "1"  over 
a  "0"  the  PROM  must  be  completely  erased. 

If  the  PROM  to  which  you  want  to  add  software  is 
PROM  zero  on  the  Bytesaver  board,  turn  off  AC  power 
to  the  computer  and  install  a  1  N9 1 4  diode  just  below 
QO.  Turn  the  power  back  on  and  move  Bytemover  to 
RAM  zero.  Add  the  new  software  to  an  area  of  RAM 
which  corresponds  to  an  unused  portion  of  PROM 
zero. 

Re-program  PROM  zero  by  following  the  example 
in  the  manual  supplied.  Note  you  need  not  erase  the 
PROM  to  do  this.  Turn  the  computer  power  off  and  re- 
move the  1N914  diode  below  QO. 

The  Bytesaver  software  supplied  with  the  board  is 
designed  to  program  the  PROM  in  approximately  30 
seconds.  This  is  generally  a  sufficiently  long  period  of 
programming  time.  However,  to  be  completely  within 
the  manufacturer's  specifications,  the  PROM  should  be 
programmed  for  two  to  three  minutes. 

If  you  wish  to  program  your  PROMs  for  longer  than 
30  seconds,  the  Bytemover  software  may  be  easily 
modified.  Simply  change  the  contents  of  memory  loca- 
tion 77H  (Hex)  from  40H  to  00H.  Now  you  must  man- 
ually time  the  programming  operation  and  depress  the 
stop  switch  at  the  end  of  the  operation. 

Before  using  the  Bytesaver,  you  must  install  three 
jumper  wires  to  set  the  location  of  the  Bytesaver  in 
memory.  This  adjustment  is  shown  in  Figure  1.  The 
assembled  Bytesaver  comes  with  An,  Am,  and  Ais 
each  tied  to  the  corresponding  'HI'  pad  to  position  the 
board  at  the  very  top  of  memory.  In  the  following 
instructions  it  is  assumed  this  is  the  jumper  connec- 
tion used. 

1.  Turn  off  all  power  to  the  computer  and  plug  in 
the  Bytesaver  board. 

2.  Be  sure  the  program  power  on  the  Bytesaver  is 
turned  off  (program  power  switch  in  the  down 
position). 

3.  Turn  on  the  computer.  Raise  the  reset  switch,  the 
stop  switch  and  then  raise  the  reset  switch  once 
again  to  initialize  the  computer. 


66  INTERFACE  AGE 


JANUARY  1977 


'■'-'-> 


$** 


The  Byte  Shop 

reaches  a  new  low 

in  microcomputers. 

$349 


The  Byt-8.  It  doesn't  have  a  nifty  (and  expen- 
sive) front  panel  with  lots  of  LED's  and  toggle 
switches. 

And  we  obviously  don't  have  a  big  full- 
color  ad. 

What  we  do  have  is  the  lowest  priced 
microcomputer  you  can  buy— built  around 
the  powerful  and  popular  8080A 
microprocessor. 

For  $349,  you  get  the  complete  micro- 
computer card,  motherboard,  power  supply 
and  chassis  in  kit  form. 

The  Byt-8  S 100  bus  is  the  same  one  used 
by  Altair,  IMSAI  and  most  others  so  you  have 
the  greatest  possible  flexibility  in  choosing 
memory  and  input/output  cards. 

Optional  cards  from  the  Byte  Shop  in- 


clude 4k,  8k  or  16k  of  Random  Access 
Memory,  4k  or  8k  of  Programmable  Read- 
only Memory,  a  multiple  input/output  card, 
a  TV  typewriter  card  and,  yes,  a  front  panel 
bootstrap  card,  if  you  want  the  LED's  and 
switches. 

Even  the  CPU  is  optional.  We'll  sell  you 
the  chassis,  motherboard  and  power  supply 
for  $229,  and  you  can  choose  your  own 
microcomputer  card— a  ZPU  for  instance? 

Byt-8.  It's  the  new  low  in  price,  but  we're 
aiming  for  a  new  high  in  flexibility,  delivery 
and  support.  See  the  Byt-8  at  your  nearest 
Byte  Shop. 


BYTESHDR 

the  affordable  computer  store 


Stores  now  open  in:  Arizona,  Tempe:  California,  Berkeley.  Campbell.  Fresno,  Hayward,  Mountain  View.  Palo  Alto,  Pasadena.  Sacramento. 
San  Jose.  San  Mateo,  San  Rafael,  Santa  Barbara,  Santa  Clara,  Santa  Cruz,  Tarzana,  Thousand  Oaks,  Walnut  Creek,  Westminster;  Colorado, 
Boulder.  Englewood;  Minnesota,  Minneapolis/St.  Paul;  New  York,  Levittown;  Oregon,  Portland;  Pennsylvania,  Bryn  Mawr:  South  Carolina, 
Columbia.  If  there's  no  Byte  Shop  near  you  yet,  please  write  to  Byte  Inc.,  1450  Koll  Circle,  Suite  105,  San  Jose,  California  95112  for 

information  on  our  Byt-8  system. 
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FIGURE  1.  This  diagram  illustrates  the  positioning  of  the 
Bytesaver  address  in  memory.  The  preassembled  Bytesaver 
comes  with  A15,  A14  and  A13  connected  to  the  corre- 
sponding HI  terminals  so  memory  address  occurs  when 
these  lines  are  HI.  Any  or  all  of  these  address  lines  may  be 
connected  to  the  corresponding  LO  terminal  to  move  the 
memory  board  lower  in  memory.  Consequently,  there  are 
eight  positions  in  which  this  board  may  be  used. 


4.  Raise  the  address  switches  Ais,  Ah,  and  An.  All 
other  address  switches  should  be  in  the  down 
position. 

5.  Raise  the  examine  switch.  You  are  now  examin- 
ing the  contents  of  the  first  byte  of  PROM  in 
PROM  location  zero  of  the  Bytesaver  memory 
board  (memory  location  340  000).  If  the  PROM 
supplied  with  your  Bytesaver  is  in  this  PROM 
location,  the  data  lights  will  read  '061',  the  first 
byte  of  the  Bytemover  program. 

The  following  examples  show  the  steps  needed  to 
transfer  and  program  the  PROMs  and  the  ease  in 
which  it  is  done. 

EXAMPLE  1:  Transfer  the  Bytemover  Program  from 
PROM  to  RAM  beginning  at  RAM  location  Zero. 

1.  Raise  the  reset  switch. 

2.  Depress  the  unprotect  switch  (on  the  Altair  front 
panel). 

3.  Raise  Ais,  Am,  and  An.  Raise  the  examine 
switch.  The  data  lights  should  read  '061'  octal. 

4.  Now  set  the  sense  switches  for  the  task  to  be 
done,  referring  to  Figure  2. 

5.  Push  the  run  switch.  In  less  than  one  second,  the 
contents  of  PROM  will  be  transferred  to  RAM. 
The  contents  of  PROM  are  unaffected  by  this 
operation. 

6.  Raise  the  stop  switch. 

7.  Raise  the  reset  switch.  Note  that  the  data  lights 
read  '061.' 


EXAMPLE  2:  Program  a  2708  PROM  inserted  in 
PROM  location  one.  This  PROM  is  to  be  pro- 
grammed with  the  contents  of  the  first  1  K  bytes 
of  RAM  beginning  at  location  zero  in  memory. 
The  Bytesaver  software  is  still  in  the  PROM 
installed  in  PROM  location  zero  on  the  Byte- 
saver board. 
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Down 
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Down 
Down 
Down 
Down 
Down 
Down 

to  transfer  from  Prom  to  Ram. 

for  the  transfer  of  1K  bytes. 

All  down  since  we  are  transferring  from  the 
PROM  that  contains  Bytemover  (PROM  0). 

All  down  for  storage  to  begin  at  location 
zero  in  RAM. 

1.  Raise  the  reset  switch. 

2.  Depress  the  unprotect  switch  on  the  Altair  front 
panel). 

3.  Raise  Ais,  Am,  and  An.  Raise  the  examine 
switch.  The  data  lights  should  read  '061'  octal. 

4.  Raise  the  protect  switch  on  the  Bytesaver  board 
(i.e.  program  power  switch  to  the  on  position). 
The  protect  light  on  the  front  panel  should  turn 
off  when  this  switch  is  raised. 

5.  Now  set  the  sense  switches  for  the  task  to  be 
done. 
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to  program  a  PROM 


(always  down  for  PROM  programming). 


To  select  the  PROM  1 K  higher  in  memory 
than  the  PROM  that  contains  Bytemover 


All  down  for  transfer  to  begin  at  location 
zero  in  RAM. 


Push  the  run  switch.  Note  that  panel  light  A9  is 
blinking  at  a  rate  of  about  twice  per  second. 
When  this  light  stops  blinking,  the  PROM 
programming  is  complete. 
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FIGURE  2.   FUNCTION  OF  THE  SENSE  SWITCHES  IN  BYTEMOVER. 
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7.  Raise  the  stop  switch. 

8.  Now  note  the  INTE  light  on  the  front  panel.  If 
this  light  is  on,  the  Bytemover  Verifier  has  veri- 
fied that  the  contents  of  the  programmed  PROM 
are  indeed  identical  to  the  contents  of  the  se- 
lected 1  K  bytes  of  RAM.  If  this  light  is  off,  the 
PROM  is  not  programmed  correctly.  This  could 
be  due  to  a  defective  PROM. 

EXAMPLE  3:  Altair  8K  BASIC  can  be  stored  in  seven 
2708  PROMs.  Given  that  these  seven  PROMs 
are  in  PROM  locations  one  through  seven  of  the 
Bytesaver  board,  8K  BASIC  can  easily  be  trans- 
ferred into  RAM  using  the  following  procedure. 

1.  Raise  the  reset  switch. 

2.  Depress  the  unprotect  switch  (on  the  Altair  front 
panel). 

3.  Raise  Ais,  Au,  and  An.  Raise  the  examine 
switch.  The  data  lights  should  read  '061'  octal. 

4.  Now  set  the  sense  switches  for  the  task  to  be 
done. 
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to    transfer    from    PROM    to    RAM. 


for  a  7K  transfer. 


To  begin  transfer  from  the  PROM  1  K  higher 
in  memory  than  the  Bytemover  program. 


All  down  for  storage  to  begin  at  location 
zero  in  RAM. 


5.  Push  the  run  switch.  In  less  than  one  second 
BASIC  will  be  loaded  into  RAM  (it  sure  beats 
paper  tape!).  Now  raise  the  stop  switch. 
EXAMPLE  4:  If  you  do  not  have  Bytemover  in 
PROM,  you  can  program  a  PROM  with  Byte- 
mover that  is  stored  in  RAM.  The  Bytemover 
software  must  be  loaded  into  RAM  beginning  at 
location  zero.  The  Bytemover  software  can  then 
be  burned  into  a  PROM  using  the  following 
procedure. 

1.  Raise  the  reset  switch. 

2.  Depress  the  unprotect  switch  (on  the  Altair  front 
panel). 

3.  Insert  an  erased  PROM  into  PROM  location 
zero. 

4.  Examine  location  000  240  in  memory. 

5.  Raise  the  program  power  switch  on  the  Byte- 
saver  board. 

6.  Set  the  sense  switches  with  Ais,  Ah,  and  An  up. 

7.  Push  the  run  switch.  When  the  A9  light  stops 
blinking,  the  programming  is  complete.  The 
INTE  light  will  be  on. 

8.  Turn  off  PROM  program  power  by  depressing 
the  switch  on  the  Bytesaver  board. 

That's  about  all  there  is  to  it  to  use  a  Bytesaver.  It's 
both  convenient  and  easy.  The  new  instruction  manual 
is  a  great  improvement  over  the  previous  one.  I  would 
have  liked  to  have  a  little  more  information  on  erasing 
PROMs.  The  PROM  should  be  about  one  inch  away 
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and  exposed  for  about  twenty  minutes.  This  assumes 
an  integrated  dosage  of  10W-SECS/CM2  is  required.  If 
shorter  times  or  lower  output  devices  are  used,  I  would 
recommend  placing  the  PROMs  in  the  Bytesaver  and 
running  a  memory  check.  All  bits  should  be  '1 '  for  cor- 
rect operation.  PROM  erasers  are  available  from 
various  computer  stores  around  the  country. 

The  Bytesaver  is  a  tremendous  adjunct  to  your  com- 
puter capability  (I  have  two,  one  with  an 
assembler/monitor  program  and  the  other  with  BASIC 
residing  in  memory).  If  you  expect  to  program  a  greater 
number  of  different  PROMs  you  would  be  wise  to  re- 
place the  PROM  sockets  with  low  or  zero  insertion 
force  types.  Either  that  or  place  the  PROM  in  carriers. 
This  is  to  reduce  the  strain  on  their  leads.  The  Byte- 
saver may  be  purchased  with  the  Bytemover  software 
already  stored  in  either  a  2704  or  a  2708.  By  the  way, 
the  2704  is  just  a  2708  with  a  bad  bit  in  the  upper 
512  bytes.  2708  PROMs  can  also  be  purchased  from 
Cromemco,  but  their  price  is  a  little  higher  than  you 
can  get  elsewhere,  but  the  convenience  may  be  worth- 
while. Anyway  if  you  choose  to  buy  it,  I  would  heartily 
recommend  considering  the  Cromemco  Bytesaver  as 
your  next  purchase. 
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0200 

IN  255 

0023  57 

0210 

MOV  D,  A 

0024 

0219 

STRIP  RAM  ADDRESS 

0024  E6  07 

0220 

ANI  7 

0026  07 

0230 

RLC 

0027  07 

0240 

RLC 

0028 

0249 

STORE  RAM  ADDRESS  IN  BC 

0028  47 

0250 

MOV  B,  A 

0029  7A 

0260 

MOV  A,  D 

002A 

0269 

STRIP  ROM  ADDRESS 

002A  E6  38 

0270 

ANI  56 

002C  OF 

0280 

RRC 

002D  00 

0290 

NOP 

002E  67 

0300 

MOV  H,  A 

002  F  39 

0310 

DADSP 

0030  2E  00 

0320 

MVI  L,  0 

0032  7A 

0330 

MOV  A,  D 

0033  EB 

0340 

XCHG 

0034 

0341 

ADDRESS  OF  ROM  BEING  PROCESSED  IN  DE 

0034 

0349 

BRANCH  TO  TRANSFER  OR  PROGRAM  ROUTINE 
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0034  E6  80 

0350 

ANI  128 

0036  OF 

0360 

RRC 

0037  OF 

0370 

RRC 

0038  C6  2D 

0380 

AD1  45 

003 A  21  00  00 

0390 

LXI  H,  0 

003D  6F 

0400 

MOV  L,  A 

003E  39 

0410 

DADSP 

003F  E9 

0420 

PCHL 

0040 

0500 

ROUTINE  TO  TRANSFER  ROM  TO  RAM 

0040  F9 

0510 

SPHL 

0041  21  OB  00 

0520 

LXI  H,  11 

0044  39 

0530 

DADSP 

0045  EB 

0550 

XCHG 

0046  F9 

0560 

SPHL  STACK  CONTAINS  ROM  LOCATION 

0047  EB 

0570 

XCHG   H&L  CONTAIN  LOOP  ADDRESS 

0048  1 1  00  00 

0580 

LXI  D,  0 

004B 

0588 

START  OF  TRANSFER  LOOP 

004B 

0589 

INCREMENT  ROM  ADDRESS 

004B  38 

0590 

DCXSP 

004C 

0599 

MOVE  DATA  FROM  ROM  TO  RAM 

004C  F1 

0600 

POP  6 

004D  02 

0610 

STAX  B 

004E 

0619 

INCREMENT  RAM  ADDRESS 

004  E  03 

0620 

1NXB 

004F 

0629' 

INCREMENT  BYTE  COUNT 

004F  13 

0630 

INX  D 

0050  7A 

0640 

MOV  A,  D 

0051  E6  04 

0650 

ANI  4 

0053  07 

0660 

RLC 

0054  07 

0670 

RLC 

0055  00 

0680 

NOP 

0056  85 

0690 

ADD  L 

0057  6F 

0070 

MOV  L,  A 

0058  E9 

0710 

PCHL 

0059  00 

0716 

NOP 

005A  00 

0717 

NOP 

005B 

0719* 

JUMP  TO  00B1  FROM  TRANSFER  ROUTINE 

005B  3E  56 

0720 

MVI  A,  56H 

005D  85 

0725 

ADD  L 

005E  6F 

0730 

MOV  L,  A 

005F  E9 

0740 

PCHL 

0060 

1000" 

ROUTINE  TO  PROGRAM  ROM 

0060  00 

1010 

NOP 

0061 

1019* 

MOVE  RAM  ADDRESS  INTO  HL 

0061  69 

1020 

MOV  L,  C 

0062  7C 

1030 

MOV  A,  H 

0063  60 

1040 

MOV  H,  B 

0064 

1049 

*  MOVE  RAM  ADDRESS  INTO  SP 

0064  F9 

1050 

SPHL 

0065  67 

1060 

MOVH,  A 

0066  2E  6B 

1070 

MVI  L,  107 

0068 

1079 

"  INCREMENT  RAM  ADDRESS 

0068  01  00  00 

1080 

LXI  B,  0 

006B 

1089 

*  INCREMENT  RAM  ADDRESS 

006B  3B 

1090 

DCXSP 

006C 

1098 

*  USE  STAX  AND  POP  6  (PSW) 

006C 

1099 

*  TO  MOVE  DATA  FROM  ROM  TO  RAM 

006C  F1 

1100 

POP  6 

006D  12 

1110 

STAXD 

006E 

1119 

"  INCREMENT  ROM  ADDRESS 

006E  13 

1120 

INX  D 

006  F 

1129 

*  INCREMENT  BYTE  COUNT 

006F  03 

1130 

INX  B 

0070 

1138 

'  B  STORES  TWO  CONSTANTS 

0070 

1139 

#  COMPLETE  PASSES  &  IN  ROM  CNT 

0070  78 

1140 

MOV  A,  B 

0071 

1149 

#  PASSES  =  32  ? 

0071  FE  FC 

1150 

CPI  252 

0073  3F 

1160 

CMC 

0074  1  F 

1170 

RAR 

0075  IF 

1180 

RAR 

0076 

1198 

SET  64  TO  0  FOR  TWO  MINUTE  TIMER  VERSION 

0076  E6  40 

1200 

ANI  64 

0078 

1201  ' 

A=64  I F  COMPLETED  32  PASSES 

0078  2E  7D 

1205 

MVI  L,  7DH 

007A  85 

1210 

ADD  L 

007B  6F 

1220 

MOV  L,  A 

007C  E9 

1225 

PCHL 

007D  2E  6B 

1226 

MVI  L,  6BH 

007F  78 

1230 

MOV  A,  B 

0080  E6  04 

1240 

ANI  4 

0082 

1241  * 

A=4  IF  END  OF  1024  BYTE  PASS 

0082  07 

1250 

RLC 

0083  07 

1260 

RLC 

0084  07 

1270 

RLC 

0085  85 

1280 

ADD  L 

0086  6F 

1290 

MOV  L,  A 

0087 

1291  * 

GO  BACK  TO  1090  UNLESS  OVERFLOW 

0087 

1292  * 

THEN  GO  TO  1380  FOR 

0087 

1293  " 

ADDRESS  SUBTRACTION 

0087 

1294  * 

OR  2135  FOR  QUITS 

0087  E9 

1300 

PCHL 

r 


Sunshine  Computer  Company  is  pleased 

to  announce  that  we  are  now  a  representative 

of  the  Digital  Group  in  Southern  California. 


"1 


Software  is  available!  including  Basic,  Assembler,  Disassembler,  Text/Editor,  Z-80  Educator! 

Z-80-SYS  1:  Complete  4-Board  Z-80  system  including:  10K  Z-80-SYS  2:  Complete  4-Board  Z-80  system  including:  18K 
memory,  12A  power  supply,  Standard  Motherboard,  Standard  memory,  12A  power  supply,  Standard  Motherboard,  Standard 
Cabinet,(kit) $  895.00        Cabinet,(kit) $1095.00 

Sunshine  Computer  Company 

1  9  Palomino  Lane        Carson,  California  90745        (213)830-8965         Rich  Travis 
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}fedlpip'jlp'$pip'$p'$:  ip  ipdjpiprfcdlpipip'jlpdlp  dlpip  ^ 


YOUR 
BUCK! 

GET: 

•  IMSAI 

•  Poly  Morphic  Systems 

•  Tarbell 

•  Solid  State  Music 

•  Pickles  &  Trout 

•  12"  TV/Monitor  $134.95 

BITS   l\l   B7TE5 

679  "D"  S.   STATE   COLLEGE    BLVD 
COLLEGE  BUSINESS    PARK 
FULLERTON,    CA.    92631 
(714)   879-8386 
HOURS:    6-9    P.M.    M-F 
12-5    P.M.    SAT. 

JTnniPi  rswV  Mir 


I" 


* 
* 
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CIRCLE  INQUIRY  NO.  36 


LOOKING  FOR,..? 

•  IMSAI 

•  Polymorphic  Systems 

•  Technical  Design  Labs  (TDL) 

FOR  YOUR  IMSAI  /  ALTAIR 

How  About... 

•  A  Video  Interface  which  provides  16  x  64 
characters,  upper  and  lower  case,  graphics 
and  a  parallel  input  port  for  a  keyboard,  all 
on  one  board!! 

•  16k  RAM  on  ONE  CARD.  Super  low 
power  —  500  ma  for  16k! !  Super  fast 
access  —  200  ns! !  Start  with  only  4k,  8k 
or  12k  then  expand  to  16k  later. 

•  LOW,  LOW  PRICES  on  all  products. 

Write  or  call  us  for  information  and  complete 
price  list. 

YOUR  MAILORDER  COMPUTER  SHOP: 

Call:  (315)  637-6208 

computer 
emetptve/ 

P.O.  Box  71  •  Fayetteville,  N.Y.  13066 
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CIRCLE  INQUIRY  NO.  40 


0088  00 

1350 

NOP 

0089  00 

1360 

NOP 

008A  00 

1370 

NOP 

008B 

1378  ' 

ANOTHER  PROGRAM  PASS  TO  BE  DONE 

008B 

1379  " 

ADJUST  ROM  AND  RAM  ADDRESSES 

008B  7C 

1380 

MOV  A,  H 

008C  21  00  FC 

1390 

LXI  H,  64512 

008F 

1399" 

SUBTRACT  1024  FROM  ROM  ADDRESS 

008F  39 

1400 

DADSP 

0090  F9 

1410 

SPHL 

0091  21  00  FC 

1420 

LXI  H,  64612 

0094 

1429  * 

SUBTRACT  1024  FROM  RAM    ADDRESS 

0094  19 

1430 

DADD 

0095  EB 

1440 

XCHG 

0096  67 

1450 

MOV  H,  A 

0097  2E  6B 

1460 

MVI  L,  107 

0099  78 

1470 

MOV  A,  B 

009A  E6  F8 

1480 

AN  I  248 

009C 

1489  " 

INCREMENT  PASS  COUNTER  BY  ONE 

009C  C6  08 

1490 

ADI  8 

009E  47 

1495 

MOV  B,  A 

009F 

1499 

GO  BACK  TO  1090 

009F  E9 

1500 

PCHL 

00A0 

2000 

ROUTINE  TO  LOAD  BYTEMOVER  INTO  ROM 

0OA0  DB  FF 

2010 

IN  255 

00A2  47 

2020 

MOV  B,  A 

00A3  E6  E0 

2030 

ANI  224 

00A5  1 E  00 

2040 

MVI  E,  0 

00A7  4B 

2050 

MOV  C,  E 

00A8  67 

2060 

MOV  D,  A 

00A9  78 

2070 

MOV  A,  B 

00AA  E6  1 F 

2080 

ANI  31 

00AC47 

2090 

MOV  B,  A 

00AD  67 

2100 

MOV  H,  A 

00AE  2E  60 

2110 

MVI  L,  96 

00B0  E9 

2120 

PCHL 

00B1 

2121 

CHECK  FOR  7K  TRANSFER  OF  ROM  TO  RAM 

00B1  C6  1A 

2122 

ADI  1AH 

00B3  6F 

2123 

MOV  L,  A 

00B4  DB  FF 

2124 

IN  255 

00B6  E6  40 

2125 

ANI  64 

00B8  0F 

2126 

RRC 

00B9  OF 

2127 

RRC 

00BA  85 

2128 

ADD  L 

00BB  6F 

2129 

MOV  L,  A 

00BC  E9 

2130 

PCHL 

00BD 

2133 

PROGRAMMER  VERIFICATION  ROUTINE 

00BD 

2134 

•  PART  1 

00BD  7C 

2135 

MOV  A,  H 

00BE  21  00  FC 

2145 

LXI  H,  64512 

00C1  39 

2155 

DADSP 

00C2  F9 

2165 

SPHL 

00C3  2E  CD 

2175 

MVI  L,  OCDH 

00C5  67 

2185 

MOV  H,  A 

00C6  E9 

2195 

PCHL 

00C7  00 

2205 

NOP 

00C8  00 

2210 

NOP 

00C9  00 

2215 

NOP 

00CA  00 

2220 

NOP 

00CB 

2229 

'  ROM  TO  RAM  TRANSFER  STOP  ROUTINE 

00CB  FB 

2230 

El 

00CC  E9 

2240 

PCHL 

OOCD 

2248 

PROGRAMMER  VERIFICATION  ROUTINE 

OOCD 

2249 

1  PART  2 

OOCD  7C 

2250 

MOV  A,  H 

OOCE  21  00  FC 

2260 

LXI  H,  64512 

00D1  19 

2270 

DAD  D 

0OD2  EB 

2280 

XCHG 

00D3  2E  F1 

2290 

MVI  L,  0F1H 

00D5  67 

2300 

MOV  H,  A 

00D6  01  00  00 

2310 

LXI  B,  0 

00D9  E9 

2320 

PCHL 

OODA  00 

2626 

NOP 

OODB 

2629 

7K  TRANSFER  COMPLETION  CHECK 

OODB  D6  90 

2630 

SUI  90H 

OODD  6F 

2640 

MOV  L,  A 

OODE  7A 

2650 

MOV  A,  D 

00DFC6O4 

2660 

ADI  4 

0OE1  57 

2670 

MOV  D,  A 

00E2  FE  38 

2680 

CPI  56 

00E4  3F 

2685 

CMC 

00E5  3E  00 

2690 

MVI  A,  0 

00E7  1  F 

2700 

RAR 

00E8  85 

2710 

ADD  L 

00E9  6F 

2720 

MOV  L,  A 

OOEA  E9 

2730 

PCHL 

OOEB 

2879 

ROM  PROGRAMMER  STOP  ROUTINE 

OOEB  00 

2880 

NOP 

OOEC  00 

2881 

NOP 

OOED  FB 

2885 

El 

OOEE  E9 

2890 

PCHL 

OOEF  E9 

2900 

PCHL 
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OOFO  E9 

2906 

PCHL 

OOF! 

2918 

'  PROGRAMMER  VERIFICATION  ROUTIN 

OOF1 

2919 

*  PART  3 

OOF1  3B 

2920 

DCXSP 

OOF2F1 

2930 

POP  6 

00F3EB 

2940 

XCHG 

00F4 

2949 

COMPARE  FOR  GREATER 

00F4  BE 

2950 

CMPM 

00F5EB 

2960 

XCHG 

00F6  17 

2970 

RAL 

OOF7  E6  01 

3000 

ANI  1 

00F9  2F 

3010 

CMA 

OOFA  3C 

3011 

INR  A 

OOFB  85 

3015 

ADD  L 

OOFC  6F 

3020 

MOV  L,  A 

OOFD  3B 

3030 

DCXSP 

OOFE  3B 

3040 

DCXSP 

OOFF 

3050  ' 

COMPARE  FOR  LESSER 

OOFF  F1 

3065 

POP  6 

0100  2F 

3056 

CMA 

0101  EB 

3058 

XCHG 

0102  86 

3059 

ADD  M 

0103  EB 

3060 

XCHG 

0104  C6  07 

3061 

ADI  A,  1 

0106  3F 

3065 

CMC 

0107  17 

3070 

RAL 

0108  E6  01 

3090 

ANI  1 

010A2F 

3100 

CMA 

01  OB  3C 

3101 

INR  A 

010C85 

3105 

ADD  L 

010D6F 

3110 

MOV  L,  A 

010E  03 

3130 

INX  B 

010F  13 

3140 

INX  D 

0110  78 

3150 

MOV  A,  B 

0111  E6  04 

3180 

ANI  4 

0113  2F 

3190 

CMA 

0114  3C 

3191 

INR  A 

0115  85 

3195 

ADD  L 

0116  6F 

3200 

MOV  L,  A 

0117  E9 

3210 

PCHL 

8080  Fortran  IV  Compiler 

Media:   Diskette  or  Paper  Tape 

$775.00 

Or  Grammar  Summary  —  $5  Prepaid 

Microcomputer  Software  Depository 

2361   E.  Foothill  Blvd. 

Pasadena,  CA  91107 

(213)  449-0616 


EPS-1 

8080  Assembler/Monitor/ Editor 

Media:  Cassette  or  Paper  Tape 

Prepaid  Price:  $30.00 

(plus  6%  Calif.  Sales  Tax) 

plus  $1.50  Postage  &  Handling,  USA  only) 

Or  Grammar  Summary:  $2  Prepaid. 

Dealer  Inquiries  Invited 

Microcomputer  Software  Depository 

2361   E.  Foothill  Blvd. 

Pasadena,  CA  91107 

(213)  449-0616 


LET'S  HEAR  FROM  YOU 

Your  letters  are  the  lifeblood  for  us 

We  really  do  appreciate  your  letters 
and  comments  about  INTERFACE 
AGE.  We  need  to  know  what  you  think 
about  the  publication  so  that  we  know 
in  what  ways  we  can  make  it  better. 

If  you  like  it,  tell  us,  and  if  there  are 
things  you  think  could  be  improved,  tell 
us  that,  too. 

We  do  read  all  our  mail  and  we 
appreciate  your  feedback. 

The  Editors 
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XifflEDiA  P3E*EI1l* 

The  SOROC  IQ 120 


CURSOR  CONTROL 

Forespace,  backspace,  up,  down,  new  line, 
return,  home,  tab,  PLUS  ABSOLUTE 
CURSOR  ADDRESSING. 

TRANSMISSION  MODES 

Conversation  (half  &  full  Duplexl  PLUS 
BLOCK  MODE  -  transmit  a  page  at  a 
time. 

FIELD  PROTECTION 

Any  part  of  the  display  can  be  "protect 
ed"  to  prevent  overtyping.  Protected 
fields  are  displayed  at  reduced  intensity 

EDITING 

Clear   screen,    typeover,   absolute   cursor 

addressing,   erase   to  end  of  page,  erase 

to  end  of  line,  erase  to  end  of  field. 

DISPLAY  FORMAT 

24    lines   by  80  characters,  (1920  char- 

acters) 

CHARACTER  SET 

96  Characters  total.  Upper  and  lower  case 

ASCII. 

KEYBOARD 

73  keys  including  numeric  key  pad. 

REPEAT  KEY 

15  cps  repeat  action. 

DATA  RATES 

Thumb  wheel  selectable  from  75  to 
19,200  Baud. 

SCREEN 

12"  Rectangular  CRT  •  P4  Phosphor. 


SPECIAL  INTRODUCTORY  PRICING 

KIT $995.00 

ASSEMBLED $1295.00 


XIMEDIA  REPRESENTS 

IMSAI 

TDL 

CROMEMCO 

POLYMORPHIC 

OLIVER 

INFO-TECH 

TARBELL 

SWTP 

MINITERM 

XMC 

SOROC 

Write  or  call  us  today  for  more  information  on 
this  great  new  product  from  SOROC  TECH- 
NOLOGY. 


WATCH  FOR  THE  COMPUTERIST  IM  -  OUR  UNIQUE  NEW 
COMPUTER  STORE.  OPENING  SOON  IN  SAN  FRANCISCO, 
LOS  ANGELES,  AND  SAN  DIEGO. 


XililEDiA 

(415)  566-7472 
Please  call  collect! 

1251  -25th  Avenue 
San  Francisco,  California  94122 


|  10%  discount  on  the  LIST  price  of  all  items 

*  (except  SOROC)  ordered  before  Febuary  15, 

*  1977. 

**************** 


BANKAMERICARD  &  MASTERCHARGE  ACCEPTED. 
PLEASE  INCLUDE  ALL  NUMBERS  AND  EXPIRATION 
DATE. 

California  residents  add  6%  Sales  Tax. 
Please  allow  3  weeks  for  delivery. 


CIRCLE  INQUIRY  NO.  49 


INTERFACE  AGE  73 


New 
Products 


COMPONENTS 


Motorola  to  "Alternate-Source"  Popular 
Plastic  Power  Transistors 

Motorola  has  supplemented  its  extensive  line 
of  plastic-packaged  power  transistors  with  a 
series  of  20  new  devices  that  duplicate  the  more 
popular  Tl  and  RCA-registered  devices.  Included 
in  the  new  offering  by  Motorola  are  six  Darling- 
ton devices  and  14  discrete  transistors  in  the  65 
Watt  power  category.  These  devices  are  being 
introduced  at  prices  that  are  5  to  10  percent  be- 
low published  competitive  prices  at  the  time  of 
introduction. 


The  introductions  represent  Motorola's  first 
use  of  the  TO-220  plastic  package  for  silicon 
power  transistors.  This  is  in  addition  to  the 
plastic  cases,  77.  90  and  199  which  have 
housed  the  company's  plastic  power  line  up  to 
now.  Customers  however  can  continue  to  pur- 
chase devices  with  similar  electrical  specifi- 
cations in  the  other  Motorola  plastic  packages. 

Motorola  plans  to  extend  its  use  of  the  TO- 
220  package  to  other  power  device  types  as 
quickly  as  production  capability  permits. 

Product  availability  is  now.  from  the  factory 
and  from  authorized  Motorola  distributors. 

For  further  information  contact  Silicon  Power 
Marketing  at  (602)  244-4284  or  the  Technical 
Information  Center.  Motorola  Semiconductor 
Products  Inc.,  P.O.  Box  20294,  Phoenix,  AZ 
85036. 

CIRCLE   INQUIRY  NO.  90 


8,192-Bit  UV  Light  Erasable 
Programmable  Read-Only  Memory 

The  TMS  2708JL,  is  pin-for-pin  compatible 
with  the  Intel  device  with  the  same  part  number. 
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productivity. 

This  smaller  chip  size  is  due  to  Tl's  unique 
periphery  circuit  design  techniques  which  also 
reduce  power  consumed  by  the  TMS  2708.  Typi- 
cal power  dissipation  is  less  than  450  milli- 
watts. 

The  memory  circuit  is  organized  as  1,024 
words  of  8-bit  length.  It  is  designed  for  high- 
density,  fixed-memory  applications  where  fast 
turnarounds  and/or  program  changes  are  re- 
quired. 

The  device  is  fabricated  using  an  N-channel 
silicon-gate  technology  for  high  speed  and  sim- 
ple interface  with  MOS  and  bipolar  circuits.  All 
inputs  can  be  driven  by  Series  74  TTL  circuit 
without  external  resistors. 

The  data  outputs  are  three-state  for  OR-tieing 
multiple  devices  on  a  common  bus.  A  pin- 
compatible  mask  programmed  ROM.  the 
TMS4700,  is  available  for  large  volume  sys- 
tems. 

The  EPROM  can  be  erased  by  exposing  the 
chip  through  the  transparent  lid  to  high-intensity 
ultraviolet  light  at  a  recommended  exposure  of 
10-watts-seconds  per  square  centimeter. 

The  TMS2708  is  supplied  in  24-pin  dual-in- 
line ceramic  packages  designed  for  insertion  in 
mounting-hole  rows  on  600-mil  centers  and 
operates  from  0°C  to  70°C. 

Prices  for  each  part  are  as  follows:  1-24, 
$98.00;  25-99,  $73.00;  100+,  $64.00.  Parts 
are  available  now. 

For  further  information  contact  Texas 
Instruments  Incorporated,  Inquiry  Answering 
Service,  P.O.  Box  5012,  M/S  308  (Attn:  TMS 
2708),  Dallas.  TX  75222:  (713)494-5115.  Ext. 
3281. 

CIRCLE  INQUIRY  NO.  91 


16-Pin  Discrete  Wrap  Sockets 

A  unique  16-pin  discrete  arrangement  saves 
labor,  time,  and  machine  costs  by  eliminating  the 
need  for  mounting  separate  power  and  ground 
pins  into  the  board.  The  new  socket  contains  two 
additional  dummy  pins  for  commitment  to  Vcc 
and  GND,  and  also  has  a  specially  designed  cap 
that  ensures  proper  insertion  and  location  of  16- 
pin  DIP  devices. 

Depending  on  how  a  particular  I.C.  socket 
board  is  configured,  many  significant  savings  can 
be  realized  through  use  of  the  16-Pin  Discrete. 
The  socket  need  only  be  plugged  into  the  board 
as  the  power  and  ground  pins  are  provided  as 
part  of  the  socket  unit.  A  patent  has  been  applied 
for  on  the  design  of  the  Discrete  socket. 
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Maximum  access  and  minimum  cycle  times 
are  450  nanoseconds.  The  1 84  x  1 24  mil  chip  is 
more  than  1 1  percent  smaller  than  the  Intel  chip, 
potentially    allowing     improved    manufacturing 


Vcc  &  GND  PINS 


The  16-Pin  Discrete  has  proven  so  successful 
in  cost  savings  that  Scanbe  itself  has  taken  ad- 
vantage of  the  new  concept  by  introducing 
several  new  16-pin  socket  cards  and  panels,  and 
is  passing  the  savings  gained  by  using  the  new 
sockets  on  to  its  customers.  Typical  pricing  of  the 
sockets  is  39  cents  each  in  lots  of  1000. 

For  further  information  contact  Scanbe 
Marketing  Services,  a  Division  of  Zero  Mfg.  Co., 
3445  Fletcher  Avenue,  El  Monte,  CA  91731; 
(213)  579-2300. 
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Strain  Relief  Terminal 

The  481 1  series  terminals  are  used  to  secure 
wire  leads  to  a  printed  circuit  board  prior  to 
soldering. 


Strain  relief  terminal  eliminates  leads  falling 
out  of  the  printed  circuit  board  holes  during  com- 
ponent insertion  and  handling  prior  to  soldering. 
The  terminal  construction  allows  the  actual  wire 
lead  to  be  soldered,  and  because  the  terminal  fills 
the  printed  circuit  board  hole,  solder  voiding  is 
minimized.  Due  to  the  low  insertion  force,  wires 
with  crimped  4811  series  terminals  can  be  in- 
serted into  the  printed  circuit  boards  at  any  time 
during  assembly  and  prior  to  soldering,  without 
causing  adjacent  components  to  "pop"  out  of  the 
printed  circuit  board  due  to  excess  board  deflec- 
tion. After  soldering,  the  insulation  crimp  creates 
an  effective  strain  relief  eliminating  the  need  for 
pre-affixed  eyelets  or  griplets  on  the  printed  cir- 
cuit board. 

For    further    information    contact    Al    Maag, 
Molex    Incorporated,    2222    Wellington    Court, 
Lisle.  IL60532;  (312)  969-4550. 
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Single-Chip  Microprocessor  Controller 

The  MC10801  Microprogram  Control 
Function  is  a  bipolar  LSI  circuit,  a  member  of  the 
Ml 0800  MECL  Processor  Family  which  con- 
trols the  sequence  of  the  microprogram  instruc- 
tions stored  in  a  processor's  control  memory.  The 
MC 10801  responds  to  a  set  of  16  powerful  jump 
and  branch  instructions.  Mnemonic  labels  for 
each  of  the  instructions  simplify  microprogram 
development  by  expressing  program  flow  in 
easy-to-use  assembly  level  language  format. 
While  designed  for  the  M 10800  Processor 
Family,  the  MC1 0801  is  also  useful  as  the  micro- 
program controller  in  a  MECL  10,000  system. 

Five  4-bit  I/O  ports  are  available  on  the  chip  to 
shuttle  control  memory  address  information. 
Eight  4-bit  master-slave  registers  in  the 
MC10801  hold  the  current  microprogram  ad- 
dress, cycle  as  an  index  counter  for  repeats,  store 
op-codes  and  flag  conditions,  and  nest  sub- 
routines in  a  4  x  4  push/pop  LIFO  stack.  The 
MC10801  also  contains  a  "next  address"  logic 
section,  which,  in  conjunction  with  the  16  jump 
and  branch  instructions,  determines  the  infor- 
mation, for  the  next  control  memory  address. 
Additional  internal  gates  and  multiplexers  trans- 
fer data  to  and  from  the  registers:  three  pins  on 
the  package  convey  processor  status  to  the 
MC10801  for  branch  decisions.  While  or- 
ganized as  a  4-bit  slice,  MC1 0801s  can  be  con- 
nected in  parallel  to  accomodate  larger  control 
memory  word  length. 

Compatible  with  all  M ECL  1 0,000  circuits,  the 
MC10801  requires  -5.2V  and  -2V  supplies, 
operates  over  the  temperature  range  -30°C  to 
+  85°C  and  is  housed  in  a  48-pin  Quil*  (quad-in- 
line) package.  The  price  is  $50.00  in  100-999 
quantities. 

For  further  information  contact  Bi-Polar 
Marketing  at  (602)  962-2151  or  the  Technical 
Information  Center,  Motorola  Semiconductor 
Products  Inc.,  P.O.  Box  20294.  Phoenix,  AZ 
85036. 

"  Trademark  of  Motorola  Inc. 
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More  Great  Jumper  Socket  Connectors 

A  faster,  easier  and  less  expensive  way  of 
implementing  standard  double-row  socket- 
connector-terminated  flat  cable  systems  is  an 
extraordinary  family  of  Great  Jumper"  Socket 
Connectors. 
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Like  all  Great  Jumpers,  these  are  fully  pre- 
assembled  and  fully  pre-tested  flat  ribbon 
cable/connector  assemblies.  They  are  available 
in  a  wide  variety  of  configurations  including 
several  line  widths,  a  choice  of  conductors,  and  a 
selection  of  opposite  end  terminations. 

Particular  to  the  Great  Jumper  family  is  an 
especially  useful  doubly-encoded  Rainbow  cable. 
This  cable  is  color  coded  line-by-line  on  the  front, 
and  color-striped  in  groups  of  ten  on  the  reverse. 
This  Rainbow  cable  is  intended  for  use  with 
single-ended  Great  Jumpers. 

The  standard  cable  color  in  the  Great  Jumpers 
family  is  a  distinctive  Electric  Pink. 

Double-ended  and  daisy-chained  (Great  Daisy 
Jumpers)  configurations  can  include  not  only 
socket  connectors,  but  solderable  printed  circuit 
board  connectors  and  card-edge  connectors  as 
well. 

The  Great  Jumpers  Socket  Connectors  use 
double  rows  of  contact  sockets  on  .  1 00"  centers 
Like  all  great  Jumpers  connectors,  they  are 
molded  on  during  factory  assembly  and  include 
integral  strain  relief  and  line-by-line  probeability. 

For  further  information  contact  A  P  Products 
Representatives,  who  can  be  located  through  A 
P's  toll-free  Faster  and  Easier  Line,  (800)  321- 
9668. 
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Full  Line  of  BIFET  OP  Amps 

A  full  line  of  five  BIFET  operational  amplifiers, 
including  single,  dual  and  quad  circuit  types,  is 
available  now  from  Texas  Instruments  Incor- 
porated. 


The  op  amps  incorporate  well  matched,  high 
voltage  JFET  and  bipolar  transistors  in  a  mono- 
lithic integrated  circuit.  They  feature  high  slew 
rate,  low  input  bias  and  offset  currents,  offset 
voltage  selection  and  a  low  offset  temperature 
coefficient. 

The  single  type  circuits.  TL080  and  TL081, 
have  offset  voltage  null  capability  and  the  latter 
requires  no  frequency  compensation.  The  dual 
circuits.  TL082  and  TL083,  both  include  internal 
frequency  compensation.  The  TL083  also  has 
offset  voltage  null  capability.  All  four  devices 
complement  the  previously  announced  TL084 
quadruple  op  amp. 

The  TL080,  TL081  and  TL082  are  offered  in 
8-pin  plastic  DIP  and  T099  metal  can  packages. 
The  TL083  and  TL084  are  available  in  14-pin 
plastic  DIP. 

Prices  for  each  part  in  100-piece  plastic  pack- 
ages for  the  commercial  temperature  range  (0° 
to  70°C)  are  as  follows:  TL080CP,  $1.04; 
TL081CP.  S  .52:  TL082CP,  S  .91;  TL083CN, 
$1.17;  TL084CN,  $1.30.  All  devices  are 
available  now  through  Tl  distributors. 

For    further    information    contact    Texas 


Instruments  Incorporated,  Inquiry  Answering 
Service.  P.O.  Box  5012,  M/S  308  (Attn:  BIFET 
OP  AMPS),  Dallas,  TX  75222. 
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Low  Cost  3'/2  Digit  CMOS  A  to  D  Circuit 

A  new  single-chip  CMOS  integrated  Circuit 
that  requires  only  two  external  resistors  and  two 
capacitors  and  a  single  voltage  reference  to  form 
a  modified,  dual-slope,  analog-to-digital  con- 
verter is  now  available  from  Motorola.  It  is  de- 
signed for  DVM/DMM.  digital  thermometer,  digi- 
tal scale  applications,  and  can  be  used  in  MPU 
systems.  The  3'/2  digit  circuit,  designated  the 
MC 14433,  has  a  multiplexed  BCD  output  for- 
mat and  has  an  intrinsic  full  scale  range  of 
±  1 99.9  mV  (200  mV  reference)  or  ±  1 .999  V  (2 
V  reference),  with  an  input  impedance  of  more 
than  1000  megohms.  The  MC14433  dissipates 
very  little  power,  typically  8  mW  for  ±  5  volt 
supplies.  This  unit  operates  well  with  both  LED 
and  LCD  displays. 
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Other  features  include:  ±0.05%  of  reading  ac- 
curacy; Up  to  25  conversions  per  second; 
Autopolarity;  Auto  Zero;  Standard  B-Series  out- 
puts; On-chip  or  external  clock;  Overange  and 
underange  signals.  The  MC1 4433  uses  the  tech- 
niques developed  by  Motorola  to  put  both  linear 
and  digital  functions  on  one  chip.  The  linear  func- 
tions contained  are  high-performance,  low- 
power  operational  and  differential  amplifiers. 

The  MC14433  package  is  a  24-pin  dual-in- 
line in  either  plastic  ("P"  suffix)  or  ceramic  ("L" 
suffix).  Pricing  in  quantities  of  100  to  999  is 
$9.97  for  the  MC13322P  and  $14.95  for  the 
MC14433L.  Availability  is  off-the-shelf  from  the 
factory  or  distributor  stock. 

For  further  information  contact  Technical 
Communications,  Motorola  Integrated  Circuit 
Division,  3501  Ed  Bluestein  Blvd.,  Austin,  TX 
78721. 
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8-Bit  D/A  Converter  Features  High  Speed, 
Direct  Interface  to  All  Logic  Families 

A  new  series  of  high  speed  multiplying  digi- 
tal-to-analog converters  with  direct  interface  to 
TTL,  ECU  HTL,  CMOS  and  PMOS  logic  families 
is  now  available  from  Signetics. 
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Designated  NE5007/8  and  SE5008.  the  new 
converters  incorporate  advanced  circuit  design 
that  achieves  85-nanosecond  settling  time  and 
high  swing,  adjustable  threshold  logic  inputs  to 
provide  full  noise  immunity. 

At  —15  volts,  for  example,  logic  inputs  may 
swing  between  —10  volts  and  +18  volts.  This 
makes  possible  direct  interface  with  CMOS  logic, 
even  when  the  unit  is  powered  from  a  5-volt 
supply. 


The  5007/8  units  are  pin  and  functionally 
compatible  with  monoDAC-08  converters  ori- 
ginally introduced  by  Precision  Monolithic  Incor- 
porated. 

Monotonic  multiplying  performance  in  the 
5007/8  units  is  attained  over  a  wide  40  to  1 
reference  current  range.  Full-scale  current  is  pre- 
matched  to  ±1  LSB  so  the  need  for  full-scale 
trimming  is  eliminated  in  most  applications. 
Linearities  are  as  close  as  0.19%  over  the  entire 
operating  temperature  range,  which  is  —55 
degrees  C  to  125  degrees  C  for  the  unit 
designated  SE5008. 

Typical  applications  include  converters  for 
servo  motors,  pen  drivers,  waveform  generators, 
audio  encoders  and  attenuators,  analog  meter 
drivers,  programmable  power  supplies,  CRT  dis- 
play drivers,  high  speed  modems  and  many  other 
applications  where  low-cost  and  high  speed  D/A 
conversion  is  required. 

Power  supply  range  is  from  ±4.5  volts  to 
±18  volts  with  essentially  unchanged  per- 
formance over  the  range.  The  convenient  16-pin 
plastic  DIP  package  and  power  consumption  of 
33  milliwatts  with  a  ±5  volt  supply  makes  the 
5007/8  converters  ideal  for  use  in  portable 
equipment  and  for  military/aerospace  appli- 
cations. 

The  5007/8  units  offer  dual  complementary 
outputs  that  permit  differential  operation,  effec- 
tively doubling  the  peak-to-peak  output  swing. 
Output  compliance  is  from  —10  volts  to  +18 
volts. 

The  NE5007/8  and  SE5008  converters  are 
available  from  stock  through  Signetics  and  its 
authorized  distributors.  Prices  in  quantities  of 
100  are  $3.45  for  NE5007  and  $3.95  for 
NE5008. 

For  further  information  contact  Signetics,  81 1 
East  Arques  Avenue,  Sunnyvale,  CA  94086; 
(408)  739-7700. 
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Two  New  Dual  OP  Amps 

Texas  Instruments  has  announced  two  new 
dual  operational  amplifiers,  the  LM358  and 
LM2904.  Both  are  second  source  to  the  National 
devices  with  the  same  designations. 
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The  two  high-gain,  frequency-compensated 
op  amps  were  designed  to  operate  specifically 
from  a  single  power  supply  over  a  wide  range  of 
voltages. 

The  LM358  is  available  in  8-pin  plastic  and 
ceramic  DIP  and  8-pin  metal  can  packages.  It  is 
characterized  for  0°C  to  70°C.  Prices  are  67 
cents  per  part  in  100  part  quantities  for  the 
plastic  package.  (The  LM158  and  LM258  offer 
different  operating  temperature  ranges,  — 55°C 
to  125°C  and  -25°C  to  85°C  respectively.) 

The  LM2904  is  also  available  in  8-pin  plastic 
and  ceramic  DIP  and  8-pin  metal  can  packages. 
It  is  characterized  for  -40°C  to  85°C  operation. 
Prices  are  $1.15  each  in  quantities  of  100  for 
plastic  packages. 

Both  devices  are  available  in  plastic  now  at  Tl 
distributors.  Ceramic  and  metal  can  versions  will 
be  available  soon. 

For  further  information  contact  Texas 
Instruments  Incorporated,  Inquiry  Answering 
Service.  P.O.  Box  5012.  M/S  308.  Dallas,  TExas 
75222  (Attn:   LM/358,2904);  (214)  238-2955. 
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Power  Module  Case  Size  AAA 
Triple  Output 

The  "AAA"  series  of  the  new  NL  line  provides 
triple  outputs  of'5V/3A  and  either  12V/1.0A 
±15V/08A.  Standard  input  is  115  VAC.  47  to 
440  Hz  with  220  VAC  available  at  no  additional 
cost.  Dual  primaries  are  also  available.  All  units 
feature  tight  regulation,  low  ripple  and  full  load 
operation  at  50°C  ambient  temperature  with  de- 
rating to  40%  at  71  °C. 


Overvoltage  protection  is  standard  on  5V  out- 
puts and  available  as  an  optional  feature  on  the 
higher  voltages.  Case  size  is  only  10'/4  X  4  x  2% 
inches  with  mounting  on  three  surfaces.  High 
quality  components  are  used  throughout  with 
conservative  design  margins  to  assure  high  re- 
liability and  long  life  under  worst  case  operating 
conditions. 

The  NL  line  also  includes  single,  dual  and  tri- 
ple output  models  with  power  ratings  from  1 5  to 
170  watts.  Send  for  Abbott's  new  1976-77  In- 
dustrial Power  Supply  Catalog  for  complete  de- 
tails on  this  and  other  lines  of  power  modules. 
$69.00  (1-24  pieces)  normally  from  stock. 

For  further  information  contact  Abbott  In- 
dustrial Products  Division,  639  South  Glenwood 
Place.  Burbank,  CA  91506;  (213)  841-2510, 
Telex  69-6282. 
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1010  Prototype  Board  for  ALTAIR  and 
IMSAI 

TheTarbell  Electronics  Model  1010  Prototype 
Board  for  the  ALTAIR"  and  IMSAI  computers  is 
much  better  than  other  available  boards. 


HHQi 

This  board  accepts  up  to  33  14-pin  IC's,  or  a 
mixture  of  40-pin,  24-pin,  18-pin,  16-pin,  and 
14-pin  IC's.  It  is  mainly  oriented  toward  solder- 
ing point  to  point,  but  wire-wrap  may  also  be 
used.  There  are  three  rows  for  IC's.  The  IC's  or 
sockets  are  inserted  from  the  top.  then  wires  are 
soldered  to  the  adjacent  tabs.  The  tabs  are  such 
that  even  with  40-pin  IC's,  there  are  still  two 
holes  left  over  on  each  pin  for  wires.  A  place  for  a 


5-volt  regulator  is  also  provided.  Edge  pins  are 
gold-plated.  The  price  is  $28. 

"ALTAIR  is  a  tradetnark/tradename  of  MITS,  Inc. 
For    further    information    contact    Tarbell 
Electronics.     144     Miraleste     Drive    #106, 
Miraleste,  CA  90732;  (213)  538-4251. 
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Micro-68b     Microcomputer 

The  MICRO-68b  comes  completely 
assembled  with  hexkeyboard,  6  digit  LED  dis- 
play, 8K  RAM,  1K  PROM  Monitor  system, 
CRT/TTY/Audio  Cassette  interface. 


It  is  housed  in  a  ruggedized  aluminum  cab- 
inet with  a  13  slot  exorcisor  compatible  mother 
board  and  20  amp  power  supply.  The  MICRO- 
68b  utilizes  the  6800  microprocessor  chip  set 
now  manufactured  by  Motorola,  AMI,  Fairchild. 
Hitachi  and  Thompson  CSF.  The  MICRO-68b 
lists  for  $1878.00  and  is  available  from  stock. 

For    further    information    contact     Patti 
Neumann,   Electronic  Product  Associates,   Inc., 
Director  of  Marketing,  1157  Vega  Street,  San 
Diego,  CA  92110;  (714)  276-8911. 
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Joystick  Console  Gives  More  Flexibility  to 
Microcomputers 

A  new  2-axis  joystick  console  has  significant 
features  not  found  in  existing  joysticks.  The  new 
joystick  is  a  console  rather  than  merely  a  simple 
2-input  device. 


It  is  called  a  console  because  it  includes  a 
speaker  and  speaker  amplifier  built  into  the  same 
housing  with  the  joystick.  The  speaker  greatly 
enhances  the  usefulness  of  this  over  other  joy- 
sticks because  it  facilitates  such  uses  as  sound 
effects  for  computer  and  other  games  —  and 
provides  an  easy  way  to  obtain  such  features  as 
acoustic  warnings  in  other  applications. 

Another  interesting  feature  of  the  new  console 
is  that  it  includes  four  pushbutton  switches. 
These  can  be  used  to  add  much  more  flexibility 
to  such  applications  as  using  the  console  for  cur- 
sor positioning  on  a  color  graphics  terminal.  In 
such  a  case  the  switches  can  select  desired 
colors. 

Cromemco  also  offers  peripherals  that  simpli- 
fy application  of  the  joystick.  One  is  a  fast  7- 
channel  analog-to-digital  I/O  card.  This  unit  will 
directly  interface  two  of  the  consoles  to  micro- 
computers. The  I/O  is  a  plug-in  card. 

Cromemco  also  offers  a  color  graphics  inter- 
face known  as  the  TV  Dazzler".  This  unit  allows 
microcomputers  to  display  memory  in  color  on  an 
ordinary  color  TV  set. 


Price  of  the  new  console  is  $65  in  kit  form  or 
$95  in  assembled,  ready-to-use  form.  Delivery  is 
15-30  days. 

For    further    information    contact    Mr.    Joe 
McCrate,  Cromemco,  Inc.,  2432  Charleston  Rd„ 
Mountain  View,  CA  94043;  (415)  964-7400. 
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Microprocessor  System  Boards 

The  line  consists  of  three  boards:  central 
processor  board,  memory  board,  and  interface 
board  all  in  the  standard  100  x  160  mm 
EUROCARD  FORMAT.  Each  board  is  pre- 
assembled  with  the  appropriate  mini-wrap  I.C. 
sockets,  decoupling  capacitors,  and  64  pin  indi- 
rect connector  plug.  The  central  processor  board, 
for  example,  comes  complete  with  two  40  pin, 
four  28  pin.  and  four  16  pin  sockets;  fifty  mini- 
wrap  terminal  pins,  eight  mini-wrap  test  point 
pins,  ten  decoupling  capacitors,  and  a  64  pin 
connector  plug. 


The  CPU  board  is  designed  to  accommodate 
the  microprocessor  chip  and  the  minimum 
memory,  clock  and  interfacing  chips.  Space  is 
also  available  for  added  discrete  components  and 
pots  enabling  the  basic  system  to  operate. 

The  capacity  of  the  CPU  can  be  extended  by 
adding  one  or  more  memory  boards,  each  of 
which  are  mounted  with  eight  28  pin  sockets  de- 
signed to  accommodate  8K  additional  memory 
per  board. 

The  interface  board  enables  the  system  to  be 
expanded  by  providing  more  comprehensive 
interfacing  and  control  facilities.  In  addition  to 
the  I.C.  sockets,  space  is  also  provided  for  addi- 
tional discrete  components  and  a  crystal  permit- 
ting the  user  to  construct  a  crystal  controlled 
clock,  which  can  increase  the  system's  oper- 
ating speed  up  to  1   MHZ. 

For  further  information  contact  Vero 
Electronics  Incorporated,  171  Bridge  Road, 
Hauppauge,  NY.  1 1787;  (516)  234-0400,  TWX 
510-227-8890. 
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2708/2704  PROM  Emulating  Programmer 

The  lowest  priced,  highest  performance, 
2708/2704  PROM  programmer  is  being  claimed 
by  PROM  PROGRAMMERS,  INC.,  The  King  of 
the  Low  Cost  Programmers.  This  complete,  stand 
alone,  system  is  priced  at  $795  and  has  the 
capability  of  both  programming  and  in  circuit 
emulation. 


Programming  is  accomplished  using  a  master 
PROM  or  with  the  binary  switches  that  have 
been  provided  for  generating  or  modifying  pro- 
grams within  the  internal  RAM  buffer  memory. 

Interfacing  the  Master  socket  of  the  unit  to  the 
in  system  socket  allows  the  programmer  to  emu- 
late a  2708  or  2704  PROM.  The  RAM  in  the 
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programmer  makes  it  easy  to  alter  or  edit  the 
program  being  used.  Once  the  data  is  correct  it 
can  be  transferred  automatically  into  a  2708  or 
2704  PROM  by  activating  the  program  cycle  in 
the  instrument. 

Being  about  the  smallest  programmer  avail- 
able anywhere  the  2'/2  X  6  X  8  case  will  easily  fit 
into  a  briefcase  for  use  in  the  field  or  on  a  desk 
for  use  in  the  factory.  Front  panel  LED's  are  pro- 
vided to  indicate  the  state  of  the  address  and 
data  lines  for  both  the  Master  PROM  and  the 
Copy.  The  Programming  algorithum  is  set  to 
Intel's  specifications  and  takes  around  two 
minutes  to  duplicate  a  Master. 

The  system  includes  a  General  Purpose  Inter- 
face that  enables  the  PROM  to  be  programmed 
from  a  Microprocessor,  Mini  Computer,  etc. 

Also  available  are  stand  alone  units  in  the 
same  case  as  the  2708/2704  for  the  other  UV- 
erasable  PROM's,  including  the  1 702A,  5203. 
and  5204  PROM's.  Erase  lamp  also  available. 
Delivery  is  from  stock  to  30  days. 

For  further  information  contact  PROM 
Programmers,  Inc..  601  Nandell  Lane,  Los  Altos, 
CA  94022;  (415)  948-0450. 
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Production-Line  1024  X  1024  Digital 

Raster  Graphics  Display  System  Under 

$20,000 

GCT-1024  is  a  1024  X  1024  digital  raster 
graphics  display  system.  Its  ultra-high  resolution 
takes  the  "stair-step"  appearance  out  of  raster 
displays  to  minimize  distortion  and  provide 
greater  density  detail. 


The  complete  high-performance,  1024  X 
1024  digital  graphics  display  system  has  been 
available  on  a  production-run  basis  and  is  also 
priced  at  under  $20,000  (in  volume  quantities). 
It  includes  a  unique  and  proprietary  discrete 
microprocessor  that  provides  instruction  times  as 
fast  as  150  nanoseconds  and  51  mnemonic 
instructions  for  increased  user  programming 
flexibility. 

Coupled  with  a  wide  variety  of  options  and 
accessories  such  as:  a  table-mount  "joystick" 
assembly,  up  to  64-function  keyboard  units, 
graphic  tablets  and  cursors,  the  GCT-1024  is 
user  programmable.  Even  units  with  up  to  16 
gray  scales  are  optionally  available. 

Applications  include  functions  like  Command 
and  Control  Process  Simulation.  Automatic  Data 
Reduction,  Computer-Aided  Design,  Mapping, 
War  Gaming,  and  Crystallography  in  such  diverse 
fields  as  Textiles,  Medical,  Architecture,  Indus- 
trial Design,  Control  Equipment,  etc. 

Before  being  officially  introduced  to  the  open 
market  the  GCT-1024  had  already  proven  its  re- 
liability and  performance-worthiness  in  a  number 
of  customer  installations  under  stringent-user 
operating  conditions. 

For  further  information  contact  William  Huber. 
Genisco  Computers,   17805-D  Sky  Park  Circle 
Drive,  Irvine,  CA  92714:  (714)  556-4916. 
CIRCLE  INQUIRY  NO.  105 

Low-Cost  Sophisticated  Mass  Storage  for 
Microcomputers  from  Micro  Designs 

Recognizing  the  need  for  low-cost  versatile 
mass  storage  for  Altair-type  8080  based  micro- 
computers. Micro  Designs  is  offering  two  new 
digital  cassette  mass  storage  systems  with  up  to 
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one  megabyte  capacity. 

An  integral  part  of  these  ready-to-use  sys- 
tems is  their  complete  file  management  soft- 
ware which  allows  the  user  to  manipulate  both 
symbolic  and  binary  files  with  high-level  com- 
mands. 


W^-M 
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The  Micro  Designs  Model  100,  a  compact  unit 
with  a  single  cassette  drive,  stores  one-half 
megabyte  of  data.  The  disk-like  format  of  the 


data  on  the  tape  allows  access  to  any  single  1 28 
byte  record.  The  data  transfer  rate  is  1000  bytes 
per  second,  and  the  tape  may  be  searched  at  a 
rate  exceeding  120  inches  per  second.  The  dual 
transport  Model  200  puts  one  megabyte  on  line. 

Both  units  come  fully  assembled,  and  ready 
for  immediate  use.  The  supplied  interface  board 
plugs  into  the  main  frame  motherboard  con- 
nector to  attach  the  mass  storage  unit  to  the 
computer.  To  bring  up  the  operating  system,  the 
user  loads  a  cassette,  and  transfers  control  to  the 
ROM  on  the  interface  board:  all  further  tape 
operations  are  automatic.  Status  lights  inform 
the  user  of  relevant  tape  conditions,  and  hard- 
ware error  detection  is  provided. 

These  small  table  top  units  sell  for  $550 
(Model  100)  and  $825  (Model  200).  Delivery  is 
30  days. 

For  further  information  contact  Micro  Designs 
Inc.,  1175  Colusa  Ave.,  Berkeley,  CA  94707; 
(415)  526-7794. 
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Enclosure  Kit  for  the  CT-1024  Terminal 

PARSEC  ELECTRONICS  is  now  marketing  an 
enclosure  kit  for  the  SWTPC  CT-1024  Terminal 
System. 


A  two  enclosure  design  is  used  to  give  the 
terminal  suitable  protection  while  retaining  the 
flexability  of  a  movable  keyboard  for  the  user.  The 
two  cases  are  formed  from  strong,  resilient  ABS 
plastic  and  are  color  coordinated  to  blend  in  with 
the  SWTPC  6800  computer  system.  The  key- 
board enclosure  has  the  cutout  and  mounting 
pads  for  the  KBD-5  keyboard  and  a  fully  en- 
closed bottom.  The  main  case  features  mount- 
ing pads  for  the  CT- 1 024  main  board,  the  GT-6 1 
graphics  board,  the  AC-30  cassette  interface 
board  and  room  for  their  power  supplies.  The  kit 
includes  mounting  hardware  for  all  circuit 
boards,  a  heatsink  for  the  power  supplies  and 
rubber  feet  for  both  enclosures. 

For  further  information  contact  PARSEC,  P.O. 
Box  A82327,  San  Diego,  CA  92138. 
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Digital  Interface  Unit,  DIU-25,  Interfaces 

EMC-25  Interference  Analyzers, 

Electronic  Calculators  and  Computers 

Model  DIU-25  Digital  Interface  Unit  inter- 
faces the  popular  Electro-Metrics  model  EMC-25 
Interference  Analyzer  to  the  Hewlett  Packard  HP 
9825  and  other  calculators  in  the  HP  9800 
series.  In  addition,  it  provides  a  digital  interface 
to  all  Hewlett  Packard  mini-computers  and  the 
Digital  Equipment  Corporation's  PDP-8  series  of 
mini-computers. 

The  new  Electro-Metrics  Interface  Unit 
decodes  digital  commands  from  the  calculator  or 
computer,  issues  corresponding  instructions  to 
the  Electro-Metrics  EMC-25  Interference  Ana- 
lyzer,' and  then  converts  the  resulting  EMC-25 
data  to  appropriate  digital  format.  This  data  is 
then  fed  to  the  calculator  or  computer  for 
processing.  The  result  is  excellent  closed-loop 
control  of  EMC-25  Interference  Analyzer  oper- 
ation in  accordance  with  the  stored  program. 


An  optional  Operating  Software  package,  the 
Electro-Metrics  OS-25,  permits  operation  of  the 
EMC-25/DIU-25  combination  by  personnel 
without  prior  programming  experience  Development  of 
additional  software  by  the  user  is  simplified  by 
inclusion  within  the  DIU-25  Digital  Interface  Unit 
of  numerous  hard-wired  micro-programs. 

Of  special  note  in  addition  to  the  EMC-25,  the 
new  DIU-25  unit  also  can  control  key  Electro- 
Metrics  accessory  devices.  These  include 
programmable  attenuators,  antenna  switching 
units  and  X-Y  plotters. 

The  introductory  price  is  $14,900  and  ship- 
ments are  available  in  less  than  60  days  after  the 
date  of  order. 


For  further  information  contact  David  Cook, 
Electro-Metrics    Division,    100    Church    Street, 
Amsterdam,  N.Y.  12010:  (518)  843-2600. 
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Stand-alone  Printer 

Model  1 40  is  a  40-column  stand-alone  printer 
system  with  complete  electronics  which  utilizes 
the  same  field-proven  dot  matrix  impact  printing 
mechanism  which  LRC  developed  and  intro- 
duced in  early  1975. 


L.V* 


The  system  includes  a  proprietary  MOS  inter- 
face chip  which  includes  a  48-character  buffer,  a 
character  generator,  and  complete  control  logic. 
Through  simple  external  commands,  character 
width  and  density  may  be  changed  at  any  time, 
even  during  printing.  Double-width  as  well  as 
double-high  characters  may  be  generated  at  any 
time  via  simple  external  instructions. 

A  long  list  of  available  options  includes;  RS- 
232-C  (or  current-loop)  communications  inter- 
face, pin-feed  platen,  high-speed  paper  feed, 
label  printing  (including  label  stripping),  as  well 
as  front-feed  document  printing. 

Single-unit  price  is  $495  with  substantial  dis- 
counts for  OEM  quantities.  Deliveries  begin  in 
January,  1977. 

For   further   information   contact    LRC,    Inc., 
Riverton,  Wyoming  82501;  (307)  856-6524. 
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Double-ended  Tool  Speeds  Wire  Wrapping; 
Unwrapping 

A  new  double-ended  tool,  Model  P1 60-9  from 
Vector  Electronic  Company,  has  a  wrapping  bit 
on  one  end  and  an  unwrapping  bit  on  the  other 
for  fast,  single-tool  wrapped-wire  terminations. 
Designed  for  use  either  with  Vector's  battery- 
powered  P160-4R  power  tool  or  for  manual 
wrapping,  the  tool  makes  gas-tight  terminations 
on  0.025  inch  square  posts,  using  26  to  30  AWG 
wire.  To  remove  a  wire,  the  tool  is  simply  turned 
end  for  end. 


The  wrapping  bit  has  an  0.070  inch  radius 
which  allows  wire  termination  of  0.025  inch 
square  posts  on  0.100  inch  centers.  A  bit  depth 
of  0,56  inches  permits  three  wrap  levels.  Mini- 
mum stripping  force  for  six  turns  of  26  AWG 
wire  is  six  pounds;  three  pounds  for  30  AWG 
wire. 

The  unwrapping  bit  has  a  spring-loaded  sleeve 
that  retains  and  ejects  the  wire  after  removal, 
preventing  loose  wire  from  falling  among  the 
interconnections.  This  feature  saves  time  wasted 
in  retrieving  the  wire. 

The  P160-9  Wrap-N-Unwrap  tool  is 
configured  for  either  left-hand  or  right-hand 
manual  wrapping  and  unwrapping.  The  power 
tool  has  a  right-hand  rotation  for  wrapping  with 


the    P 160-9    tool;    however,    by    inverting   the 
power  tool,  left-hand  unwrapping  is  achieved. 

The  PT60-9  Wrap-N-Unwrap  tool  is  priced  at 
$18.40.  and  the  low-cost  P160-4R  power  tool  is 
priced  at  $45.68.  Both  are  available  from  stock. 

For  further  information  contact  Vector 
Electronic  Company.  Inc.,  12460  Gladstone 
Avenue.  Sylmar  CA  91342;  (213)  365-9661, 
TWX  910-496-1539. 
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Burn-Out-Proof  DC  Power  Supply 

Model  244  MOBIL/COMM  Power  Supply  is  a 
compatible,  rack-mountable  dc  power  supply 
addition  to  the  Hickok  CB  service  system. 


The  Model  244  MOBIL/COMM  Power  Supply 
offers  features  of  particular  value  to  service  tech- 
nicians. The  fully-adjustable  voltage  range  of 
10.5  to  14.5  volts  is  accurately  metered  on  large 
2V5"  meter  with  the  calibrated  standard  13.8  volt 
setting  clearly  indicated.  Full  adjustability  and 
0.5%  regulation  permits  duplication  of  actual 
storage-battery  operating  conditions  such  as 
low-voltage  and  over-voltage  operation. 

Continuous-duty  three  ampere  output  is  pro- 
tected against  short  circuits  by  fold-back  current 
limiting  is  that  during  high  current-load  condi- 
tions that  may  exist  in  malfunctioning  trans- 
ceivers the  power  supply  will  not  shut  off,  but. 
automatically  reduce  the  current  output  to  a  rela- 
tively safe  level  so  troubleshooting  can  continue 
with  current  flowing  at  a  reduced  level.  When  the 
meter  switch  is  in  the  AMPS  position  the  output 
current  is  indicated  with  3%  accuracy.  The  fold- 
back  current  limiting  is  self  recovering.  After  the 
short  circuit  is  removed  the  unit  returns  to  nor- 
mal operation,  no  fuse  to  replace,  no  circuit 
breakers  to  reset.  All  overload  conditions  are 
indicated  by  a  front-panel  OVERLOAD  light. 

Output  connections  to  the  Model  244  are 
convenient  5-way  binding  posts. 

The  Hickok  Model  244  MOBIL/COMM  Power 
Supply  is  available  now  at  Hickok  distributors  for 
$125.00. 

For  further  information  contact  Marketing  Ser- 
vices Department,  Hickok  Electrical  Instrument 
Company,  10514  Dupont  Avenue,  Cleveland, 
Ohio  44108. 
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In-Line  Digital  CB  Monitor  Provides  First 

Do-lt-Yourself  Radio  Check  for  40- 

Channel  CB 

The  Hickok  CB  Monitor  38  is  a  compact,  digi- 
tal-readout CB  Monitor  which  provides  display  of 
frequency,  power,  and  SWR. 


This   is  a   CB-user  version   of  the   precision 
communication  service  instruments  produced  by 
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Hickok  for  CB  technicians.  Designed  to  be  in- 
stalled in-line  between  the  transceiver  and 
antenna  the  compact  package  provides  6-digit 
frequency  readout  accurate  to  10  parts  per  mil- 
lion (.001%),  3-digit  power  output  measurement 
of  1 .0  watt  to  10.0  watts  or  if  modified  1  watt  to 
100  watts,  accurate  to  5%,  and  4-digit  SWR 
readings  of  1.00:1  to  10.00:1. 

The  attractively  styled  package  is  about  the 
size  of  a  small  mobile  CB  transceiver  6"w  x  2'/i"h 
x  7"d,  and  comes  complete  with  all  mounting 
hardware.  The  CB  Monitor  38  can  be  operated 
from  standard  line  voltage  of  105  to  125  Vac  or 
a  12  volt  car  battery  for  mobile  application. 

In  normal  operation  with  either  AM  or  SSB 
transceivers  the  CB  Monitor  38  will  provide  con- 
tinuous digital  readout  of  the  frequency  output  of 
the  transmitter,  the  power  output  of  the  final 
stages  of  the  transmitter  and  the  functional 
condition  of  the  antenna  system  and  trans- 
mission cable.  The  CB  operator  can  read  the 
operational  condition  of  his  communications  sys- 
tem and  can  take  corrective  action  for  maximum 
effectiveness. 

The  CB  Monitor  38  is  available  now  through 
Hickok  distributors.  Suggested  retail  price  is 
$279.00. 

For  further  information  contact  Marketing  Ser- 
vices Department,  Hickok  Electrical  Instrument 
Company,  10514  Dupont  Avenue,  Cleveland, 
Ohio  44108. 
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SOFTWARE 


Mupro  8080  Software  Programs  Now 
Available  for  License/Purchase 

The  BSAL-80  Block  Structured  Assembly 
Language  programs  for  use  with  the  8080  family 
of  microprocessors  is  now  available  on  a  Pro- 
gram License  Charge  Basis.  The  programs  are 
fully  compatible  with  muPro-80  and  other  8080 
Development  Systems. 

The  BSAL-80  Assembler  with  Re- 
locating/Linking Loader  allows  8080  users  to 
write  programs  in  high-level  language  syntax 
while  retaining  the  flexibility,  program  size  and 
execution  speed  of  assembly  language.  The 
ability  to  utilize  any  of  the  8080  machine  instruc- 
tions and  to  control  the  use  of  the  architectural 
features  of  the  8080  is  maintained. 

Object  code  produced  by  BSAL-80  is  in  relo- 
catable form,  allowing  true  modular  software  de- 
sign and  program  implementation.  The  BSAL-80 
Relocating/Linking  Loader  combines  individual 
program  modules  produced  by  the  BSAL-80 
assembler  into  one  executable  object  module. 
The  linking  loader  permits  the  programmer  to 
specify  program  starting  addresses,  data  start- 
ing addresses,  module  loading  sequence  and  ad- 
dress space  for  data  variables. 

The  text  editor  provides  a  powerful  text  gener- 
ation and  editing  capability.  Text  manipulation  is 
facilitated  by  automatic  line  numbering  and  a  un- 
ique command  set  including  ADD,  DELETE, 
LIST,  FIND,  REPLACE,  MODIFY,  GATHER,  KEEP 
and  SET  commands. 

The  BSAL-80  assembler  and  loader  are  pro- 
vided in  8080  resident  or  Standard  Fortran  IV 
Cross  Assembler  versions. 

Programs  are  available  in  paper  tape  or  floppy 
diskette  media.  The  programs  are  also  provided 
free  of  charge  with  the  purchase  of  the  /uPro-80. 
nPro-80E  or  MPr°-80ED  Hardware/Software 
Development  Systems. 

BSAL-80  Assembler  with  BSAL-80 
Relocating/Linking  Loader  is  $975.  The  BSAL- 
80  Text  Editor  is  $350.  The  price  for  both  pro- 
grams purchased  together  is  $1,250.  The  Stan- 
dard Fortran  IV  Crossassembler  version  is 
$1,250.00  Delivery  is  immediate. 
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EASY 

TO  ASSEMBLE 

Lear-Sigler  ADM-3  terminal  kit  with 
NEW  DCA  (direct  cursor  addressing) 
24  lines  x  80  characters;  64  ASCII 
upper  characters,  plus  punctuation  and 
control;  5x7  dot  matrix;  EIA  standard 
RS232C  and  20mA  current-loop  (switch 
selectable). 

$849.95*  with  DCA 


FAST 

MICROPROCESSOR 

IMSAI  8080  microcomputer,  top  of  the 
line;  rugged  industrial  quality;  28  amp 
power  supply;  22  slot  mother  board; 
fully  expandable  to  64K;  will  support 
floppy  disk  drive,  terminal,  audio-tape 
cassette  input  device,  300  Ipm  printer. 


$559.95* 
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Look  to  DISC/3, ..authorized  distributors  for  IMSAI,  Lear-Sigler, 
Cromemco,  Z-80,  Centronics  Data  Computer,  Digital  Equipment 
Corp.,  and  Data  General  Corp.  'Prices  subject  to  change. 
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DISC/3     1840  Lincoln  Blvd.,  Santa  Monica,  Calif.  90404 

Store  hours  —  Monday-Friday  8:30-5:30  by  appointment  only 


RUSH  ORDER  FORM  -  or  Call  Disc/3  (213)  451-8911 

KIT'  ASSEMBLED  TOTAL 

ADM  3-K  with  DCA  (24x80)       $849.95         $1099.95 

IMSAI  8080  microsystem  $559.95         $  899.95 

Californians  please  add  sales  tax 
Enclosed  is  my   fj  cashiers  check,  □  money  order,  fj  personal  check, 

□  $100  deposit  for  C.O.D.      signature 

□  BankAmericard    NO. 


D  Master  Charge     NO._ 


Expires_ 


BankAmericard 


name 


ADDRESS 


CITY 


STATE 


ZIP 


TO) 


CIRCLE 

For  further  information  contact  Jim  Moon, 
muPro  Inc.,  424  Oakmead  Parkway,  Sunnyvale, 
CA  94086;  (408)  737-0500. 
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AMDS  AM  2900  Software 

A  software  system  to  generate  microinstruc- 
tions for  use  with  the  Am2900  —  AMDASM  — 
system  has  been  developed  by  Advanced  Micro 
Devices  and  is  now  available  worldwide  through 
Computer  Science  Corporation's  Infonet  Ser- 
vice. 

Documentation  now  available  explains  how  to 
interact  with  AMDASM  to  microprogram  all  con- 
trol signals  and  memory  to  reduce  prototype  and 
develop  time  for  2900  systems.  With  the  use  of 
variable  instruction  set  microprogramming,  field 
service  and  enhancements  to  systems  are  easy 
as  they  require  only  additional  data  in  the  micro- 
program memory.  Automatic  documentation  for 
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program  changes  as  well  as  training,  docu- 
mentation and  demonstrations  of  this  assembler 
reduce  lead  time  and  cost  of  writing  microcode. 

This  microprogram  assembler  provides 
software  assistance  and  documentation  for  writ- 
ing and  modifying  microprograms  and  generat- 
ing tapes  for  PROM  programmers.  AMDASM  in- 
cludes a  framework  for  a  common  language, 
automatic  accounting  information  and  billing 
control.  Budget  limits,  character  rate  option  and 
batch  rates  make  AMDASM  cost  competitive 
with  in-house  versions. 

AMDASM  is  on  the  time-sharing  service  of 
Computer  Science  Corporation,  one  of  the 
world's  largest  software  companies.  It  is  accessi- 
ble from  a  standard  time  sharing  terminal  from 
most  major  cities. 

For  further  information  contact  E.  Sopkin, 
Advanced  Micro  Devices,  Inc.,  901  Thompson 
Place,  Sunnyvale,  CA  94086;  (408)  732-2400. 
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COMPUTER 
SALE! 

up  to 

20%  OFF 

IMSAI 

1-8080  COMPUTER  KIT $479 

PROM  4-512  ROM  BOARD  $132 

SIOZ-Z  SERIAL  I/O $125 

PIO  4-4  PARALLEL  I/O  $125 

CABLES,  FANS,  CONNECTORS  ....  20%  off 

SWTPC 

MP-68  COMPUTER  KIT   $359 

4K  MEMORY $99 

SERIAL  or  PARALLEL  I/O  PORT $  29 

CT-1024  TERMINAL,  KB  &  CURSOR  . .  .  .$239 

GT-61  GRAPHICS  TERMINAL   $  89 

PR-40  PRINTER  $229 

CROMEMCO 

COLOR  TV  DAZZLER $193 

8KBYTESAVER   $175 

D  +  7A  I/O  ANALOG  INTERFACE $129 

2704  PROM $  39 

2708  PROM $  59 

POLYMORPHIC 

VT I/64  TERMINAL  INTERFACE    $265 

8K  MEMORY   $255 

CONTINENTAL 

PROTO-BOARD  203  (5V) $59 

PROTO-BOARD  203A  (5V,  ±  15V)    $99 

LOGIC  MONITOR  1   $69 

PROTO-CLIPS,  SOCKETS  &  STRIPS  20%  off 

VECTOR 

BOARDS,  TOOLS,  ETCH  KITS    20%  off 

WHILE  THEY  LAST!! 

ORDER  NOW  FOR  SUPER  SAVINGS 
THE 

ELECTRIC  BRAIN 

COMPUTOR  STORE 
7000-L    VILLAGE    PARKWAY 
DUBLIN,  CA  94566 

M/C  or  B/A  WITH  CARD  #,  EXPIRATION  DATE  & 
SIGNATURE.  25%  DEPOSIT  REQUIRED  ON 
COD  ORDERS.  ADD  LESSER  OF  10%  OR 
$10.00  FOR  SHIPPING.  CALIFORNIA 
RESIDENTS  ADD  6'/2%  SALES  TAX. 


Fun  and  Games  Programs  Offered  with  Tl 
SR-52  Calculator  Purchase 

A  library  of  20  entertaining  and  challenging 
games  of  skill  and  chance  is  being  added  to  the 
prerecorded  programs  Texas  Instruments  Incor- 
porated offers  to  users  of  the  SR-52  magnetic 
card  programmable  calculator. 

They  will  be  given  (at  no  cost)  to  SR-52 
purchasers  between  November  15  and  January 
15.  The  calculator  sells  for  $299.95.  After 
January  15,  1977,  the  new  program  library  will 
be  available  to  others  at  a  suggested  retail  price 
of  $29.95. 

Several  games  in  the  library  require  players  to 
solve  puzzles  using  numbers;  others  simulate  sea 
battles  between  two  ships,  hitting  a  target  with 
mortar  fire,  parachute  jumping,  and  landing  on 
Mars.  There  are  also  games  that  allow  users  to 
play  basketball,  football,  and  baseball. 

CODE  BREAKER  —  One  game,  called  Code 
Breaker,  challenges  the  player  to  determine 
which  one  of  the  over  3,000  possible  four-digit 
numbers  the  calculator  has  generated  randomly. 
The  number  will  not  include  the  same  digit  twice, 
nor  will  zeros  be  used. 

As  the  player  keys  in  his  guess  of  what  the 
number  is,  the  program  and  calculator  display 
tells  him  two  things.  First,  he  learns  how  many  of 
his  four  digits  are  in  the  number  he  seeks,  and 
are  also  in  the  correct  position.  He  also  finds  out 
the  number  of  digits  which  are  right  but  in  the 
wrong  position. 

For  example,  a  player  may  be  seeking  a 
number  like  8954  which  the  calculator  has 
generated.  If  his  guess  is  7685,  he  discovers  that 
he  has  two  of  the  digits  correct,  but  both  are  in 
the  wrong  position.  If  his  guess  is  8459,  he 
learns  he  has  identified  all  four  digits  of  the 
number  he  seeks,  and  that  two  are  in  the  right 
position  and  two  are  not. 

While  it  may  seem  difficult,  players  can  gain 
proficiency  and  learn  to  break  the  four-digit  code 
rapidly.  If,  for  example,  he  is  trying  to  identify 
8954,  and  he  keys  in  1 362,  he  learns  he  has  not 
guessed  any  digits  correctly  so  he  can  disregard 
those  four  digits  in  his  later  guesses. 

STAR  BUSTER  —  A  more  difficult  game  in  the 
library  is  called  Star  Buster.  It  uses  ones  to  repre- 
sent stars  and  zeros  to  signify  black  holes  in  a 
simulated  "universe."  They  are  arranged  in  a 
three  by  three  matrix  and  the  game  begins  with 
one  star  in  the  center  of  the  matrix  and  black 
holes  in  each  of  the  other  eight  surrounding 
points.  The  object  is  to  shoot  at  a  single  star  to 
create  new  ones. 

The  problem  is  that  as  a  player  shoots  a  star, 
the  space  it  occupied  in  the  matrix  becomes  a 
black  hole,  but  new  stars  are  created  in  adjacent 
spaces.  Shooting  a  star  in  the  center  of  the 
matrix,  for  example,  creates  four  new  stars  in 
spaces  above,  below  and  to  the  left  and  right  of 
the  center  space,  which  then  becomes  a  black 
hole.  The  game  ends  when  a  player  creates  eight 
stars  surrounding  one  balck  hole  in  the  center  of 
the  matrix. 

The  game  gets  complicated  because  a  shot 
creates  two,  three,  or  four  stars  or  black  holes 
depending  upon  their  location  within  the  matrix. 
A  shot  at  a  star,  therefore  may  create  new  ones 
in  desirable  locations,  but  also  may  substitute  a 
black  hole  in  a  space  where  the  player  doesn't 
want  one. 

BASKETBALL  —  The  basketball  game  allows 
two  players  to  alternate  on  offense  and  defense 
as  in  a  real  game,  and  keeps  a  running  score  in 
the  calculator  display. 

To  simulate  a  play,  the  player  on  offense  confi- 
dentially keys  in  a  number  from  one  to  five.  After 
the  other  player  does  the  same  thing,  the  pro- 
gram determines  the  play's  effectiveness  based 
upon  the  closeness  of  the  two  numbers  selected 
by  the  players. 

For  example,  "ball"  control  may  switch  to  the 
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defense  if  both  players  key  in  the  number  three.  If 
it  is  not,  probability  again  determines  which  of 
the  two  players  takes  over  on  offense. 

Based  upon  a  certain  number  of  plays,  the  cal- 
culator will  signal  the  end  of  the  game  by  caus- 
ing the  scoring  information  in  the  display  to  flash. 


SEA  BATTLE  GAMES  —  One  of  the  sea  battle 
games  is  called  Phantom  Ship.  It  simulates  a 
ship  within  a  100  unit  X-Y  matrix.  After  a  player 
fires  his  first  shot,  the  program  tells  him  how 
many  units  —  but  not  the  direction  —  the  shot 
missed. 

The  player  can  shoot  again,  but  the  program 
will  move  the  ship  five  units  in  any  direction  be- 
fore he  does.  Shots  must  be  within  five  units  to 
score  a  minor  hit,  and  five  of  those  disable  that 
ship  and  replace  it  with  a  new  one  at  another 
location.  A  direct  hit  is  required  to  sink  the  ship. 

To  obtain  the  games  library,  those  who  pur- 
chase an  SR-52  between  November  15,  1976. 
and  January  15.  1977,  return  a  customer  infor- 
mation card  enclosed  in  each  SR-52  box  to  "SR- 
52  Games  Library,  P.O.  Box  1210.  Richardson, 
TX  75080.  The  offer  is  good  only  in  the  United 
States  and  is  void  where  prohibited  by  law. 

For    further    information    contact    Texas 

Instruments    Incorporated.     Inquiry    Answering 

Service.  P.O.  Box  5012,  M/S  308  (Attn:  SR-52 

Games).  Dallas,  TX  75222:  (214)  238-2154. 
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Calculator  Programs  for  Surveyors 


A  library  of  prerecorded  surveying  programs 
for  use  with  its  SR-52  handheld,  card  program- 
mable calculator  has  been  introduced  by  Texas 
Instruments  Incorporated. 

The  flexible,  professional  programs  give  the 
engineer  or  surveyor  advanced  calculating  power 
and  fast  answers  both  in  the  field  and  office. 

Included  in  the  library  are  programs  for  tra- 
verse, closure,  balance,  vertical  and  horizontal 
curve  design,  EDM  and  stadia  reductions,  inter- 
sections, earthwork  and  burrow  pit  volumes, 
triangle  and  curve  solutions. 

Along  with  the  prerecorded  program  cards, 
purchasers  of  the  library  receive  a  program  man- 
ual with  complete  user  instructions  and  printed 
listings  of  each  program  and  examples  of  typical 
problems. 

The  library  has  a  suggested  retail  price  of 
$44.95.  It  is  the  latest  addition  to  Tl's  series  of 
SR-52  libraries,  including  those  for  mathe- 
matics, finance,  electrical  engineering,  statistics, 
aviation,  marine  navigation,  and  basic  appli- 
cations. 

Users  of  these  programs  load  data  into  the 
calculator  memory  from  a  magnetic  card  smaller 
than  a  stick  of  chewing  gum.  Then  variable  data 
is  keyed  in  for  fast  solutions  to  specific  pro- 
blems. 

The  SR-52  calculator  has  a  suggested  retail 
price  of  $299.95. 

The  programs  are  designed  for  use  by  sur- 
veyors, civil  engineers,  highway  design 
engineers,  state  and  municipal  engineers  and 
consultants.  They  provide  these  professionals 
with  a  calculating  capability  not  available  before 
in  this  price  range. 

To  enhance  its  capability  for  field  use  a  1 2  volt 
chamber  adapter  (DC9100)  is  also  available  as 
an  optional  accessory  for  the  SR-52,  allowing 
operation  from  the  cigarette  lighter  in  most  auto- 
mobiles. 

For  further  information  contact  Texas 
Instruments  Incorporated,  Inquiry  Answering 
Service.  P.O.  Box  5012,  M/S  308  (Attn:  SR-52 
Surveyor  Pak),  Dallas,  TX  75222;  (214)  238- 
2154. 
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Book  Review 


BASIC  SOFTWARE  LIBRARY 

by  Rodger  W.  Brown 

Scientific  Research  Institute 

1712-1  Farmington  Court 

Crofton,  MD  21114 

VOL  I  —  $24.95 
VOL  II  —  $24.95 
VOL  III  —$39.95 


•  Three    volumes    consisting    of   682 
pages 

•  Includes   102  application  programs 
in  BASIC 

BASIC  APPLICATION  SOFTWARE 

BOOKS 

INCLUDE  BUSINESS  PROGRAMS 

Rodger  W.  Brown  of  SRI  has 
published  three  volumes  of  a  planned 
series  of  7  BASIC  application  program 
volumes  entitled  BASIC  SOFTWARE 
LIBRARY.  The  three  volumes  pub- 
lished to  date  include  102  BASIC 
application  programs  consisting  of 
games,  pictures,  business,  personal 
bookkeeping,  mathematics,  engineer- 
ing, plotting,  statistics,  and  advanced 
business  programs. 

The  BASIC  programs  contained  in 
these  three  volumes  obviously  repre- 
sent the  culmination  of  a  very  large 
project.  This  compilation  is  a  versatile 
and  complete  BASIC  Software  Library 
that  will  be  of  use  to  a  large  number  of 
diverse  individuals.  The  programs  pre- 
sented in  these  volumes  when  com- 
bined in  an  end  user  system  will  repre- 
sent a  very  powerful  software  library 
bank.  Such  a  work  as  this  has  been 
attempted  in  the  past  in  such  areas  as 
cookbooks,  electronic  product  source 
books,  mathematical  tables  and  even 
computer  games.  But  to  date  such  a 
collection  as  this  has  yet  to  be  offered 
to  the  average  individual.  The  word 
"attempted"  was  used  as  no  work  is 
ever  considered  complete  by  everyone 


PI  1TCD    P.  O.  BOX  17329 
II   U  I  CJV    IRVINE,  CALIFORNIA  92713        Q(,0tR 


CIRCLE  INQUIRY  NO.  55 


regardless  of  its  thoroughness. 

The  BASIC  programs  presented  in 
these  three  volumes  apparently  were 
chosen  for  their  uniqueness  and 
general  usefulness.  There  should  be  at 
least  several  programs  in  this  three 
volume  set  that  will  be  of  use  to  every 
type  of  individual  whether  he  is  a 
novice  or  professional  programmer. 
The  software  programs  are  written  so 
that  little  or  no  computer  program- 
ming experience  is  required  to  run  any 
of  the  programs.  All  programs  are  writ- 
ten in  a  standard  subset  of  the  Dart- 
mouth BASIC  Language.  Each  of  the 
BASIC  source  code  programs  have 
been  successfully  executed  and  run  on 
a  variety  of  large,  small  and  even  on 
several  of  the  Microcomputers. 

The  entire  source  code  is  presented 
as  well  as  a  short  narrative  page  which 
defines  the  program,  tells  who  might 
be  interested  in  using  it,  a  brief  set  of 


instructions  or  how  to  get  them  via  a 
printout.  Limitations  in  the  program  are 
notea  ana  in  some  cases  program  ex- 
amples. In  the  limitations  section  the 
storage  length  in  K  Bytes  is  given  so 
the  prospective  user  will  know  how 
much  memory  to  allow  for  the  appli- 
cation program.  Where  possible  the 
amount  of  memory  space  required  for 
full  execution  is  given  for  each  of  the 
programs.  This  program  execution 
space  is  independent  of  the  space  al- 
ready occupied  by  your  BASIC  com- 
piler or  Interpreter.  The  programs  are 
divided  into  three  volumes  each  of 
which  is  broken  down  into  specific  sub- 
ject sections. 
VOLUME  1 

Volume  One  contains  48  BASIC 
programs  subdivided  into  two  sections 
consisting  of  Business  &  Personal 
Bookkeeping  Programs  and  Games  & 
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Same  day  shipment.  First  line  parts  only.  Factory 
tested.  Guaranteed  money  back.  Quality  IC's  and 
other  components  at  factory  prices 
INTEGRATED  CIRCUITS 
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SPECIAL  PRODUCTS 

LM1B12N  Ulliisonic 
Transceiver         7.50 

LM3909N  LED  Flishir/ 
Oscillator  -69 

LM379S  Dual  OW 

Audio  Amplifier    5.00 
Dill  Acc*lt  Arnngirntnl 


4  MHi        4  25    2  097152  7  75 

SMHi        4  25    2  4576  7.50 

lOMHl        4  25    3  2768  7.50 

IB  MHr        3  90    50688  4  50 

20  Mill        3  90    5  185  4  50 

SJMHi        3  90    5  7143  4  50 

32768  Hi     4.00    IB. 432  4  50 
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VOLUME  SPECIALS 


MM5309        Ctoct 
MM  531 4        CK>ct 
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8K  Ram  Board  Kit 

•  Plug  compatible  with  Altair 
8800  and  Imsai  8080 

•  91L02APC  Low  power  500 
NS  RAMS.  All  parts  included 
with  lull  instructions.  S250. 00 

2K  EPROM  Board  Kit  $145.00 
I/O  Board  Kit  J47.50 


1977  IC  Update 
Master  Manual 

Brand  new.  Complete  IC  data 
selector  from  all  manufacturers. 
15,000  cross  references.  S30 
with  update  service  thru  1977. 
Domestic  postage  add  52.00, 
Foreign  S6.00. 


Not  a  Cheap 
Clock  $17.45 

Includes  everything 

except  case. 

2-PC  boards.  6-. 50  LED 

Displays.  5314  clock 

chip  transformer,  all 

components  and  full 

instructions. 


60  Hz  Crystal  Time 
Base  Kit  $4.75 

Converts  digital  clocks  from 
AC  line  frequency  to  crystal  time 
base.  Outstanding  accuracy. 
Kit  includes:  PC  board, 
MM5369.  crystal,  resistors, 
capacitors  and  trimmer. 


Frequency  Counter  Kit 

Covers  audio,  ultrasonic  and 
low  amateur  band  to  5  MHz 
typical  Dual  channel  high  sen- 
sitivity ±25  millivolts.  Crystal 
controlled  clock.  Can  be  pre- 
scaled  for  higher  frequency. 
6-.50"  digits.  Full  instructions. 
Less  power  supply      $40.00 


Digital  Temperature 
Meter  Kit 

Indoor  and  outdoor.  Beautiful. 
.50"  LED  readouts.  Nothing  like 
it  available.  Needs  no  additional 
parts  for  complete,  full  opera- 
tion. Will  measure  extremes  of 
temperature,  air  or  liquid.  Very 
accurate.  Uses  latest  IC  tech- 
nology. Easy  to  build  with  com- 
plete instructions.         $39.95 


COSMAC  ELF 

I1CA  CMOS  Microcomputer 

CDP1802      S29  50        2101  4  50 

CQP1B24         900        50B2-7340  5  50 

CDPI652        10  25         Users  Manual  7  50 

Complete  kit  of  additional  parts 

minus  power  supply  and  board 

$28.00 


TERMS:  S5.00  mln.  order  U.S.  funds 
Calif,  residents  add  6%  tax. 


FREE:  Send  for  your  copy  ol  our  1977 
QUEST  CATALOG.  Include  13V  stamp. 


Picture  programs. 

Section  1  contains  20  business  type 
programs.  These  programs  will  be  of 
interest  to  individuals  who  have 
businesses,  play  the  stock  market, 
balance  their  own  checkbooks,  do 
installment  buying,  figure  taxes,  etc. 

Section  2  is  the  lighter  side  of  the 
library  as  it  contains  1  6  games  and  1 2 
picture  programs.  No  computer  soft- 
ware library  is  complete  without  some 
fun.  Among  the  games  presented  in 
this  section  is  one  called  Checkers.  The 
game  is  rather  long,  but  it  is  virtually 
machine  independent,  as  it  does  not 
use  overlay  techniques  nor  use  files. 
Most  of  the  other  games  included  here 
are  as  exciting  as  this  version  of 
Checkers.  Apparently  each  program 
was  chosen  so  as  not  to  mimic  others 
that  the  reader  may  have  seen  or  used. 
The  pictures  are  as  unusual  in  their 
own  way  as  are  the  games.  Most  of  the 
pictures  are  spread  over  several  pages 
to  show  details  of  the  particular  pic- 
ture. The  picture  programs  are  very 
simple  and  it  is  an  ideal  place  for  the 
novice  to  start  learning  about  program- 
ming. 

VOLUME  2 


Volume  Two  contains  46  BASIC 
programs  subdivided  into  two  sections 
(3  &  4)  consisting  of  Math  &  Engineer- 
ing programs  and  Plotting  &  Statistics 
programs. 


CIRCLE  INQUIRY  NO.  52 

Section  3  contains  23  general  usage 
Math  &  Engineering  programs.  Some 
of  these  programs  will  be  of  use  to  high 
school  students,  professional  people, 
engineers,  astronomers,  private  air- 
plane pilots,  etc.  Most  of  these  pro- 
grams are  very  technical  but  they  can 
perform  everyday  calculations  quickly 
and  are  extremely  simple  to  use. 

Section  4  contains  5  direct  Plotting 
programs  and  18  Statistical  programs. 
These  programs  can  be  readily  utilized 
by  a  number  of  people  in  widely  differ- 
ent disciplines  from  fishermen  to 
statisticians.  The  date  gathered  may  be 
from  a  poll,  a  census,  a  test  sample  or 
even  the  number  of  fish  caught  on  var- 
ious days.  The  stat  programs  will  be  of 
invaluable  aid  to  anyone  who  gathers 
data  of  any  kind.  The  plotting  routines 
will  be  of  use  to  most  of  the  people 
who  use  business  programs  from  sec- 
tion 1,  Math  &  Engineering  programs 
from  section  3,  and  Stat  programs 
from  this  section.  The  plotting  is  done 
on  any  standard  teletype  or  terminal 
and  does  not  require  a  special  plotter 
or  plotting  terminal. 

Appendix  A  -  Volume  2  also 
includes  an  Appendix  where  the  BASIC 
language  grammar  is  defined.  All  of  the 
BASIC  statements  used  throughout 
the  BASIC  programs  are  defined  here. 
Each  statement  is  explained  suffi- 
ciently well  to  enable  one  unfamiliar 
with  this  subsect  of  BASIC  to  modify 
any  necessary  statements  so  that  the 
program    or    programs    will    compile 


and/or  execute  with  the  BASIC 
Compiler  or  Interpreter  available  with 
their  particular  computer.  Most  of  the 
BASIC  Compilers  available  today  that 
require  more  than  10K  Bytes  of  stor- 
age will  execute  all  of  the  programs 
presented  in  these  three  volumes  with 
the  possible  exception  of  a  few  of  the 
games  and  the  program  "Variable." 
Multiple  line  statements  are  not  used 
in  most  of  the  programs  and  only  a  few 
programs  are  string  manipulations 
extensively.  A  few  of  the  programs 
may  require  more  line  storage  than  is 
available  on  some  of  the  small  Micro- 
computer systems;  these  longer  pro- 
grams will  not  be  executable  because 
of  the  limited  amount  of  memory. 
However,  most  of  the  programs  will 
execute  in  10K  Bytes  of  memory  or 
less,  thereby  making  most  of  the 
programs  in  this  Library  executable  in 
virtually  any  BASIC  speaking  com- 
puter without  any  required  modifica- 
tions. 

VOLUME  3 

Volume  three  contains  8  BASIC 
programs  on  advanced  business 
programs  consisting  of  Invoice  Billing 
&  Accounts  Receivable  program, 
Inventory  Control  program,  Payroll 
with  deduction  program.  Capital 
Investment-Risk  Analysis  program.  Re- 
source Scheduling  program,  Trans- 
portation cost  &  scheduling  assign- 
ment program.  Stock  Value  program 
and  a  Bond  switch  Decision  program. 


Have  you  told  a  friend  about  INTER- 
FACE AGE? 
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By  Robert  A.  Stevens 
Software  Editor 


FILLING  THE  SOFTWARE  LANGUAGE  GAP 

INTERFACE  AGE  takes  another  step  forward  in  fill- 
ing the  Microcomputer  software  void.  This  issue  in- 
cludes 4  articles  on  software  which  include  3  major 
software  development  program  source  listings  and  one 
BASIC  language  math  function  software  source  list- 
ing. 

Two  BASIC  interpreters,  one  on  Tiny  BASIC  and 
one  on  standard  BASIC  provide  conversational  lan- 
guage programming  capabilities  for  the  SC/MP  and 
8080  based  Microcomputers.  National's  NIBL  TBX 
Interpreter  by  Mark  Alexander  provides  conversational 
language  program  development  for  the  SC/MP  while 
the  LLL's  BASIC  Interpreter  by  John  Dickinson,  Jerry 
Barber  and  others  provides  conversational  language 
program  development  for  the  8080.  In  addition,  both  of 
these  highly  commentated  source  listings  provide  a 
detailed  insight  into  language  programming  for  those 
of  you  interested  in  BASIC  language  development.  The 
complete  NIBL  assembly  listing  is  published  in  this 
issue  while  part  two  of  the  LLL8080  BASIC  In- 
terpreter-BASIC  assembly  listing  without  Floating 
Point  is  published  in  this  issue.  Assembly  listings  for 
the  other  two  parts  of  the  LLL  BASIC  Interpreter  will 
be  published  in  the  next  two  issues  of  INTERFACE 
AGE. 

A  new  resident  8080  software  package  called  CON- 
SOL  developed  by  Processor  Technology  provides  a 
resident  software  operating  system  for  their  new  single 
PCB  intelligent  Microcomputer  Terminal  called  SOL 
Terminal  Computer.  The  complete  CONSOL  assembly 
listing  is  published  in  this  issue. 


BEST  ARTICLE  OF  THE  YEAR  AWARD 

INTERFACE  AGE  will  bestow  an  Honorary  Award  of 
$500  value  in  products  advertised  in  INTERFACE  AGE 
to  the  author  of  the  best  non-commercial  Micro- 
computer article  published  during  the  year  ending 
November  1 977.  The  best  article  of  the  year  award  will 
be  picked  from  the  group  of  the  best  article  of  the 
month  awards.  Like  the  best  article  of  the  month 
award,  only  individuals  are  eligible  for  this  yearly 
honorarium.  The  yearly  award  is  in  addition  to  the 
monthly  award  and  honorarium  given  on  the  page 
count  basis.  The  yearly  award  will  be  judged  by  the 
editors  of  INTERFACE  AGE  and  will  be  announced  in 
February  1978  issue  of  INTERFACE  AGE. 


BEST  ARTICLE  OF  THE  MONTH  AWARD  UP-DATE 

Starting  in  last  month's  issue,  INTERFACE  AGE  will 
bestow  an  Honorary  Award  of  $100.00  to  the  author 
of  the  best  non-commercial  Microcomputer  article  of 
the  month.  Only  individuals  are  eligible  for  this  monthly 
honorarium.  This  monthly  award  is  in  addition  to  the 
honorarium  given  on  the  page  count  basis.  Micro- 
computer articles  may  be  on  hardware,  software  or  a 
combination  hardware-software  and  will  be  judged  by 
the  INTERFACE  AGE  readership. 

All  valid  bingo  vote  cards  must  be  postmarked  prior 
to  12:00  P.M.  of  the  last  day  of  the  month  following 
the  issue  date  of  the  related  magazine. 

DON'T  FORGET  TO  VOTE 

Help  INTERFACE  AGE  determine  the  type  of  ar- 
ticles you  want  to  see  published  in  the  future  by  cast- 
ing your  vote  of  10  points  for  the  article  or  articles  (by 
vote  splitting)  you  liked  best.  Feedback  will  provide 
encouragement  to  authors  and  will  help  make  the 
INTERFACE  AGE  the  Microcomputer  magazine  of  the 
industry.  See  the  December  1976  issue  for  bingo  card 
voting  details. 

INTERFACE  AGE  WILL  PAY  UP  TO 
S50/PAGE  FOR  SOFTWARE 

INTERFACE  AGE  is  continually  soliciting  original 
unpublished  quality  documented  highly  commentated 
source/object  code  software  listings  and  software 
technical  articles  for  publishing  in  the  INTERFACE 
AGE.  Manuscript  text  must  be  typed  double  spaced 
with  wide  margins.  Figures,  tables,  flow  diagrams  and 
charts  must  be  numbered  and  submitted  on  separate 
sheets  of  white  bond  paper  (Send  original  copy  only). 
Program  listings  must  be  printed  on  white  clean  paper 
using  a  new  black  ink  ribbon,  and  please,  if  possible, 
supply  a  punched  paper  tape  assembly  (source-object) 
code  listing  +  source  code  listing  +  object  code  dump 
with  your  hard  copy.  Be  sure  to  record  your  name, 
company  and  office  and  home  telephone  numbers  on 
all  material  submitted  to  the  software  editor.  Also  in- 
clude statement  in  cover  letter  allowing  INTERFACE 
AGE  and  the  Microcomputer  Software  Depository  to 
publish  and  distribute  copies  of  your  software  pro- 
gram. Include  a  prepaid  postage  stamped  envelope 
with  your  return  address  only  if  you  want  your  manu- 
script returned,  in  the  event  that  the  submitted  article 
is  not  accepted  for  publication. 

Articles  accepted  and  published  will  receive  an 
honorary  recognition  award.   Honorariums  are  based 
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SPECIAL 


IMSAI  8080  w/22  SLOT  MOTHERBOARD    i    2  —  4K  RAM 

(TOTAL  8K)  MEMORIES  (KIT)  $850.00 

4K  RAM  ASSEMBLED   $195.00 

IMSAI  8080  ASSEMBLED   $795.00 

IMSAI  KITS  10%  off 


DATA  PROCESSING 

LABELS,  REPORTS,  CUSTOM  WORK,  ETC. 

WANTED  —  FINANCIAL  SHEET  PROGRAMS 
SERVICE-ENGINEER 
$15/HR  —  QUALIFIED  IN 
SOFTWARE  AND  HARDWARE. 


PICK  UP  &  DELIVERY 
FREE  ESTIMATES  -  FAIR  PRICES 


(714)991-3911 


OFFICE  LOCATED  •  204  E.  BROADWAY  •  ANAHEIM  *  ZIP  92805 


CIRCLE  INQUIRY  NO.  43 

upon  technical  content,  manuscript  preparation  and 
subject  suitability  for  publication  in  INTERFACE  AGE. 
Honorariums  range  from  $15.00  to  $50.00  per 
typeset  magazine  page.  In  addition,  starting  with  this 
issue,  the  best  article  of  the  month  submitted  will 
receive  a  $100  bonus.  INTERFACE  AGE's  readership 
will  determine  by  vote  which  is  the  best  article.  (See 
best  article  of  the  month  award).  All  software 
submitted  to  INTERFACE  AGE  will  be  deposited  in  the 
Microcomputer  Software  Depository  (MDS)  for  low 
cost  distribution. 

Address  all  software  correspondence  to 
R.A.  Stevens 

Software  Editor  c/o  INTERFACE  AGE  Magazine 
2361    E.  Foothill  Blvd. 
Pasadena,  CA  91107  or  call  (213)  449-1655. 

INTERFACE  AGE 
SOFTWARE  SHOPPING  LIST 

Now  that  INTERFACE  AGE  has  expanded  the 
Microcomputer  software  coverage  and  developed  a 
large  appetite  for  good  software,  your  programs  and 
application  software  is  badly  needed  to  quench  this 
enlarged  software  appetite.  This  software  shopping  list 
includes  the  following: 

•  Microcomputer  Development  Software 

•  Short  Software  Routines 
Small  Business  Programs 
Hardware  Control  Programs 
Personal  Bookkeeping  Programs 
Personal  Investment  Programs 


Stock  Market  programs 

Small  Fry  Educational  Programs 

Software  Communications  Protocol  Programs 

Off-Line    Software    Mass    Storage    Format   Control 

Programs 

Game  Programs 

Math  Plotting  Programs 

Statistics  Programs 

Engineering  Programs 

You  Name  It  Programs 


SECOND  CALL  FOR  INFORMATION 

ON  BASIC  PROGRAMMING  LANGUAGES 

INTERFACE  AGE  is  conducting  a  survey  on  the 
characteristics  and  programming  power  of  Micro- 
computer BASIC  conversational  programming  lan- 
guages. This  survey  includes  Tiny  BASIC  (TB),  Tiny 
BASIC  Extended  (TBX),  Standard  BASIC  (SB),  Stan- 
dard BASIC  Extended  (SBX)  and  Business  BASIC  (BB) 
languages.  One  of  the  main  objectives  of  this  survey  is 
to  highlight  the  correlation  between  BASIC  languages 
in  order  to  provide  insight  for  running  a  BASIC  appli- 
cation program  on  any  of  the  different  BASIC  lan- 
guages. If  you  have  developed,  helped  develop  or 
modified  any  BASIC  type  of  programming  language 
for  any  Microcomputer  please  contact  or  send  hard 
copy  of  grammar,  users  manual  and  any  supporting 
documentation  to: 

Robert  A.  Stevens 
Software  Editor 
INTERFACE  AGE 
2361   E.  Foothill  Blvd. 
Pasadena,  Calif.,  91107 
Or  Call  (213)  449-1655 

Please  include  your  home  and  work  telephone 
numbers  (for  coordination)  with  all  correspondence. 

INEXPENSIVE  MICROCOMPUTER  SOFTWARE 

The  Microcomputer  Software  Depository  (MSD)  will 
act  as  repository  for  source  and  object  code  tapes. 
Programmers  wishing  to  contribute  programs  to  the 
public  domain  but  who  do  not  want  to  bother  with 
distribution,  may  do  so  by  forwarding  appropriate 
documentation  including  short  descriptive  write-up 
and  punch  paper  tape  copy  of  program  if  possible  or 
cassette  copy  to  MSD.  There  is  no  membership  fee  for 
access  to  the  public  domain  paper  tapes  (PDT)  from 
MSD. 

Anyone  may  obtain  copies  of  these  PDT  software 
packages  by  prepaying  a  small  fee  with  the  order  to 
cover  duplication,  postage  and  handling  cost.  Prices 
will  be  listed  periodically  in  INTERFACE  AGE.  Typical 
cost  for  a  short  program  will  be  approximately  $2.00 
($2.00/ounce)  +  tax,  postage  and  handling.  As  a  conve- 
nience MDS  will  also  provide  punched  paper  tape 
copies  of  vendor  supplied  software  packages  (VSP) 
that  will  be  sold  at  vendor  suggested  sale  prices.  For  a 
current  copy  of  the  available  software  from  the  Micro- 
computer Software  Depository  (MDS)  send  a  check  for 
$1.00  with  a  prestamped  return  envelope  to  MSD. 

Support  MSD  to  build  a  software  library  by  sending 
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copies  of  your  documented  software  programs  includ- 
ing short  description,  flow  diagrams  and  punched 
paper  tape  source  code  and  object  listings  if  possible 
or  cassette  tape  copy  for  low  cost  distribution  to  the 
following  address 

Microcomputer  Software  Depository 
23.61   E.  Foothill  Blvd. 
Pasadena,  CA  91 107 
(213)  449-0616 


CPU    SYMBOLIC  DESCRIPTIVE 
TYPE   NAMF      NAME 


MSD  # 
MFDI  A 


MICROCOMPUTER  SOFTWARE  DEPOSITORY  PROGRAM  LISTING 


THE  FOLLOWING  LISTS  SOFTWARE  AVAILABLE  FROM  MSD  ON  A  PREPAID  BASIS 
ONLY.  THE  TOTAL  COST  OF  EACH  PACKAGE  IS  THE  SUM  OF  THE  BASIC  PRICE 
+  CALIFORNIA  SALES  TAX*  IF  APPLICABLE.  *  POSTAGE  AND  HANDLING  COST. 
FOREIGN  SUBSCRIBERS  PLEASE  NOTE  THE  DIFFERENT  MAILING  COST  FOR 
POSTAGE  OUTSIDE  USA.  ADDRESS  ALL  INQUIRIES  TO 

MICROCOMPUTER  SOFTWARE  DEPOSITORY 
2361  E.  FOOTHILL  BLVD. 
PASADENA,  CALIF..   91107 
OR  CALL  C  213  )  449-0616 


MICROCOMPUTFK  SOFTWARE  DEPOSITORY  (MSD)  PROGRAMS 


DATE  JAN.  1977 


PROGRAM  MEDIA 

PTAC  PAPER  TAPE  ASSEMBLY  CODE 

PTSC  PAPER  TAPE  SOURCE  CODE 

PTOC  PAPER  TAPE  OBJECT  CODE 

PTBC  PAPER  TAPE  BASIC  CODE 

PTAL  PAPER  TAPE  ASSEMBLY  LISTING 

PTSL  PAPER  TAPE  SOURCE  LISTING 

PTOL  PAPER  TAPE  OBJECT  LISTING 

PTOD  PAPER  TAPE  OBJECT  DUMP 

PTBL  PAPER  TAPE  BASIC  LISTING 

CTAL  CASSETTE  TAPE  ASSFMBLY  LISTING 

CTSL  CASSETTE  TAPE  SOURCE  LISTING 

CTOL  CASSETTE  TAPE  OBJECT  LISTING 

CTOD  CASSFTTE  TAPF  OBJFCT  DUMP 

CTBC  CASSETTE  TAPE  BASIC  CODE 

CTBL  CASSFTTE  TAPE  BASIC  LISTING 

HCAC  XEROX  HARD  COPY  OF  ASSEMBLY  CODE 

HCSC  XEROX  HARD  COPY  OF  SOURCE  CODE 

HCOC  XEROX  HARD  COPY  OF  OBJECT  CODE 

HC9C  XEROX  HARD  COPY  OF  BASIC  CODE 

HCAL  XEROX  HARD  COPY  OF  ASSFMBLY  LISTING 

HCSL  XEROX  HARD  COPY  OF  SOURCE  LISTING 

HCOL  XEROX  HARD  COPY  OF  OBJECT  LISTING 

HCOD  XFROX  HARD  COPY  OF  OBJFCT  DUMP 

HCBL  XEROX  HARD  COPY  OF  BASIC  LISTING 

TFXT  XEROX  HARD  COPY  OF  PRINTED  TEXT 

PTTL  PAPER  TAPE  TEXT  LISTING 

CTTL  CASSFTTE  TAPF  TFXT  LISTING 

MAN  MANUAL 

SUFFIX  C=  HAND  ASSEMBLED  CODE 
SUFFIX  L=  COMPUTER  FORMAT  FPJ  LISTING 
SUFFIX  D=  CODE  DUMP  IN  OCTAL  OR  HFX 


NOTES 

*   CALIF.  SALES  TAX  REQUIRED 
FROM  RESIDENCE  OF  CALIF. 

:   USA  POSTAGE  +  HANDLING  OR 
THIRD  CLASS  USA  POSTAGE  ♦ 
HANDLING  OR  SURFACE  RATE 
FOREIGN  POSTAGE  » 
THREE  TIMES  THIRD  CLASS  USA 
POSTAGE  RATE  (STANDARD)  OK 
SURFACE  RATE  FOREIGN 
POSTAGE  9    FIVE  TIMFS  USA 
POSTAGE  RATE  (ALTERNATE) 

<   NEW  PROGRAM  LISTING 

7.   VENDOR  SOFTWARE  PACKAGF  - 
ALL  OTHER  PROGRAMS  ARE 
PUBLIC  DOMAIN  SOFTWARE 
WITH  THE  ONLY  RESTRICTION 
THAT  THESE  PROGRAMS  ARE  NOT 
TO  BE  SOLD  IN  ANY  FORM  AT 
ANY  PRICE. 


UFF1N1TI0NSI 

ASSEMBLY  LISTING: 


ASSFMBLY  CODF: 
SOURCE  LISTING: 


SOURCF  CODF: 
OBJECT  LISTING: 


OBJECT  CODE 
HARD  COPY: 
CODE: 


LISTING: 

DUMP: 


COMPUTER  ASSEMBLED  -SOFTWARE  PROGRAM  LISTING 
THAT  INCLUDFS  SYMBOLIC  ASSEMBLY  LANGUAGE  SOURCF 
CODED  INSTRUCTIONS  WITH  COMMENTS  PLUS 
F0U1VALENT  MACHINE  LANGUAGF  OBJECT  CODFD 
INSTRUCT  INS  AND  MFMORY  ADDRESS  ASSIGNMENTS  FOR 
EACH  INSTRUCTION  C  SOURCF  *  OBJFCT  >• 

SAMF  CONTFNT  AS  ASSEMBLY  LISTING  BUT  HAND  ASSEmBLFO. 

SOFTWARE  PROGRAM  LISTING  RESULTING  FROM  COMPUTER 
SOFTWARE  CONTROLLED  ASSEMBLY  PROCESS  THAT  INCLUDFS 
ASSEMBLY  LANGUAGE  SOURCE  CODFD  INSTRUCTIONS  WITH 
COMMENTS.  SOMFTIMES,  LINE  STATEMENT  NUMBERS  ARE 
INCLUDED  FOR  EACH  INSTRUCTION. 

SAME  CONTENT  AS  SOURCE  LISTING  RUT  HAND  ASSEMBLED. 

SOFTWARE  PROGRAM  LISTING  RESULTING  FROM  COMPUTER 
SOFTWARE  CONTHOLLFD  ASSFMBLY  PROCESS  THAT  ONLY 
INCLUDES  MACHINF  HFADABLF  OBJFCT  CODFD  INSTRUCTIONS 
AND  MEMORY  ADDRESS  ASSIGNMENTS. 

SAME  CONTENT  AS  OBJECT  LISTING  BUT  HAND  ASSEMBLED. 

XEROX  OR  PRINTED  COPY. 

HAND  ASSEMBLFD  CODF  <  SOURCF,  OBJECT.  OR  ASSEMBLY 
CODE  ). 

COMPUTER  FORMATED  LISTING- 

COMPUTFR  MEMORY  DUMP. 


6502   APPLECD 


R0H0   LPTI1HF 


6502  APPLF  COMPUTER 
DISASSEMBLFR  BY  ALLFN  BAUM 
*  STEPHEN  WOZNl AK-1NTFRFACE 
AGE.  SEPT.  1976,  VOL.  I  , *  I  0  - 

LOAD  B080  PAPFR  TAPE  IN 
INTEL  HFX  FORMAT  BY  BUKT 
HASHIZUME-INTERFACE  AGE, 
OCT.  1976,  VOL.  1 ,»  I  1  . 


BFWOA     8080  BINARY  FILFS  WITH 
OPTIONAL  AUTOSTART  BY 
WILLIAM  H.  JORDAN-INTERFACE 
AT.E,  OCT-  1976,  VOL.  !..#  11  . 


1-TEXT 
1  -HCAL 


R   PRICE  IN  S 

F   +  CALIF.  TAX(*) 

V   +  USA  POSTAGFO 


1  .00+0.06+0.  53 
INC.  WITH  TEXT 


2.00*0.  12*1 .00 


6800   MINORS 


8080   DBBDP 


6800   EZMFRPS 


80  80       FSP-I 


MIN    OPFRATING    SYSTEM    BY     ED 
KEITH    H    DENNIS    HFSCOX- 
INTFRFACE    AGF,     OCT.     1976, 
VOL. 1 ,# I  I •     PTAL*     INCLUDES 
OPERATING     INSTRUCTIONS, 
PAPER    TAPF    FORMAT    AND 
SAMPLE    RUN 

DR.  BEATTIE'S  BASIC  DIET 
PLANNING  BY  DR.  BEATT1E- 
INTERFACE  AGE,  OCT.  1976, 
VOL.  I  i*  1  I . 

ECHO     1.     *FRO    MEMORY,     ECHO 
RFVFHSF    *    PRINT     SUBROUTINES 
BY    HOWARD    BFRFNHON- 
INTERFACF    AGE,     OCT-      1976, 
VOL.  l,#l  1. 

FSP-i     SOFTWARE    PACKAGE    BY 
MICHAFL    SHRAYER-INTERFACF 
AGF,     OCT.     1976,     VOL. 1. #11. 
PTGR     IS    PAPER    TAPF    COPY    OF 
GRAMMAR. 


PROCESSOR    TECHNOLOGY 
SOFTWARE    PACKAGF    NO.      1 
SUMMARY    BY    R.     A.     STEVENS- 
INTFKFACF    AGE,     OCT.     1976, 
VOL . I  7 #  !  1  • 


2-TEXT 
2-HCAL 


3-PTAL 
3-PTOD 


3-TEXT 
3-HCAL 


4-PTAL+ 
4-PTOD 


4-TEXT 
4-HCAL 


-TFXT 

-HCSL 
-PTSL 


6-TEXT 
6-HCAL 


-PTOD 

-MAN 

-CTOD 

-MAN 

-PTGH 

-TFXT 

-PTTL 

-TFXT 


I  .00*0.06*0. 50 

INC.     WITH    TEXT 


2.00  +  0.  12* I .00 
INC-     WITH    PTAL 


1  .00  +  0.06*0. 50 

INC.     WITH    TEXT 


2.00  +  0.  12*1 .00 
INC.     WITH    PTAL 


1 .00+0.06*0. 50 
INC.     WITH    TFXT 


1  .00  +  0.06*0. 50 
INC.  WITH  TEXT 
3.00+0. 18+1.00 


2.00*0. 12+1 . 


1  .00  +  0.06  +  0. 50 
INC.     WITH    TEXT 


30.00* 1 .80+ I . 50 
INC.     WITH    PTOL 

30.00+1 • RH*1 • 50 
INC.  WITH  CTOD 
5.00+0.30+1 . 50 
INC.     WITH    PTGR 

1  .00  +  0.06+0. 60 
INC.     WITH    PTTL 


ALTAI  R  8800 
OWNERS 


*   Does  your  Altair  crash  when  the  lights  dim? 
'   Is  your  Altair  power  supply  inadequate  for  all  the  memory 
and  I/O  that  you'd  like  to  run? 

Then  you  need  the  unique  Parasitic  Engineering  Constant- 
Voltage  Power  Supply  Kit.  A  custom  engineered  power 
supply  that  installs  easily  in  your  Altair  8800  or  8800a 
mainframe.  It  has  performance  no  other  Altair  power 
supply  can  match. 

■    Full  12  amp  output  with  line  voltage  as  low  as  90  volts 
or  as  high  as  140  volts. 

'   Isolation  from  power  line  fluctuations  and  noise. 

'    Protected  against  overloads. 
Don't  let  power  supply  problems  sabotage  your  Altair. 
Order  your  kit  TODAY. 


only  $90 


postpaid  in  the  USA. 


Ca  residents  add  $5.40  sales  tax. 


PARASITIC  ENGINEERING 


PO  BOX  6314 


ALBANY  CA  94706 
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R0R0       EHAMMT 


FXHAUSTIVF  R080  HAM  MEMDKY 
TFST  PROGRAM  BY  T.F-TKAVIS 
-INTERFACE  AGE.  NOV.  1976, 
VOL •  1  , 9  1  2 • 


6800       MEMDMP-l     SWTHC     6800    MEMORY    DUMP 

PROGRAM    MFMDMP-1     RY    GARY 
KAY-INTERFACE    AGE.     NOV. 
1976,     VOL.1. #12. 


6800       ROBIT-1 


SWTPC     6800    ROTATING    BIT 
RAM    MEMORY    DIAGNOSTIC 
PROGRAM    ROBIT-1     BY    GARY 
KAY-INTERFACE    AGE,     NOV. 
1976,     VOL. I, #12. 

MEMCON-1     SWTPC     6B0H    SHORT    MEMORY 
ADDRESS    CONVERGENCE 
PROGRAM    MEMCON-1     BY    GARY 
KAY-INTERFACE    AGE>     NOV. 
1976,     VOL. 1 , *12. 


68RH       P.J  IP 


6S02       KFPH 


HLACKJACK     IN    HASIC 
HKOGKAM    PY     FD    KEITH    A 
DFNNIS    HESCOX.     THF    BJIR 
PAPEK    TAPE    OBJECT    CODF 
KF'JUIKES    KOBERT 
UITFRWYK 'S    S'.JT^C 
MICK03ASIC    OKEKATING 
SYSTEM-INTFKFACF    AGE, 
NOV.     1976,     VOL-  1  ,  *  I  2  . 
PTRL  +     INCLUDES    SAMPLF    KU 
INSTRUCTIONS*    LI5T    OF 
VARIABLES    AND    LIST    OF 
ROUTINES. 

RFVISFD    FLOATING    POINT 
ROUTINES    FOR     6502*    HY 
ROY    KANK1N     A    STEVE 
WO^NIAK     -     INTEKFACE    AGE, 
NOV.     1976.     VOL-  1, *  12. 
NOTF    *    -    ORIGINAL    MATH 
PACKAGE    FIRST    APPEARED     I 
DR.     OOHH"S    JOURNAL,     AUG. 
1976.     V0L.1,*7. 


6R0H       HISCDMUP     HIGH    SPFFD    UOUHLF    PRECISON 
MULTIPLICATION    SUHROUT INE- 
HISPDMUH    BY    PERMISSION    AND 
COUKTESY    OF    MOTOROLA'S 
M68H0    USFrt    GrtOUP    LIBkAKY- 
INTFRFACF    AGF,     NOV.      1976. 
VOL  .  I  .  #  I  2  . 


6R0M       DIV16 


m  m     ho  mec 


8HB0       LCST 


KEENTKANT     16    BIT    DIVIDE 
SUBROUTINE    -     DIV16    HY 
PERMISSION    AND    COURTESY 
OF    MOTOROLA'S    M6B00    USER 
GNOUP    LIHKARY-     INTEKFACE 
AGF.     NOV.      1976.     VOL. I. #12. 

f.FFNTHANT    DOUBLE    PRECISION 
MULTIPLICATION    SUHROUTINE- 
HENTMIJP    RY    PERMISSION    AND 
COURTESY    OF    MOTOROLA'S 
M6HH0    USFR    GROUP    LIriRAKY- 
INTERFACE    AGF,     NOV.      1976, 
VOL. I,#I2. 

COMPUTER    OK    CONTROLLER    RY 
TFKKY    BENSON,     INTEL     - 
INTERFACE    AGF.     SFPT-      1976, 
VOL.  I  .*  111. 

STAJtTKEK    HY    LYNN    COCHKAN- 
INTFHFACE.     JUNE     1976. 
VO  L  -  I  ,  "  7  . 

WORD    SEARCH    PU^^LF 
RFNERATOH    HY    HICHAPD    S. 
FDFLMAN    -     INTFRFACE.     JULY 
1976.     VOL. I , *R. 


PfiBIOKHY  HIOKHYTHM  HY  PAUL  GKFEN  - 
INTERFACE  AGF.  AUG.  1976, 
VOL. 1  ,  #9. 

WDEUORHY  RIORHYTHMS  IN  PRACTICE  HY 
N  ILL  1AM  L.  OONHAN,  M.D.  - 
INTFRFACE  AGE.  AUG.  1976. 
VOL.  I  ,#9. 

KEHJ  HLACKJACK    HY    RICHARD    S. 

EDELMAN    -     INTERFACE    AGF. 
AUK.      1976,     VOL.  1  ,  "'). 

BLUFF  BLUFF    RY    PHIL    FELDMAN     f. 

TOM    RUGE     -     INTERFACE    AGF, 
SEPT.      1 97fi«     VOL. 1 , #  10. 

KABSIMB       RELATIVE    ADDRESS    BACK- 
STFPPER     IN    MICRO-HASIC 
HY     J.     HUFFMAN    -     INTERFACE 
AGF,     DFC.      1976,     VOL.  I  ,»  I  3. 


6800       TF.FT680H 


TFXT    ED  I  TDK    FOR    THF    SWTPC- 
6800    BY    MARK    BORGFRSON     - 
INTERFACE    AGE,     DEC.      1976, 
VOL. 1,* I  3. 

WPATBX  WANG'S    PALO    ALTO    TINY    HASIC 

HY    ROGER    KAUSKOLB    - 
INTFRFACF    AGE,     DEC.     1976, 
VOL.  1  ,#  13. 


9-PTAL 

0 

2.00+0. 12+0. 50 

9-PTOD 

INC.     WITH    PTAL 

9-TEXT 

1 .00+0.06+0. 50 

9-HCAL 

INC.     WITH    TF.XT 

9-HCOD 

INC.     WITH    TEXT 

10-PTAL 

0 

2-00+0. 12+1.00 

10-PTSL    < 

0 

2.00  +  0.  12+1 .00 

10-PTOO    < 

INC.     WITH    PTSL 

10-TEXT 

1.00+0.06+0.75 

10-HCAL 

INC.     WITH    TEXT 

1 1-PTAL 

0 

2.00+0. 12+1 .00 

I  1-PTSL    < 

0 

2.00  +  0.  12+1 .00 

1 1-PTOD    < 

INC.     WITH    PTSL 

I 1-TEXT 

1  .00  +  0.06+0. 75 

1 l-HCAL 

INC.     WITH    TEXT 

12-PTAL 

0 

2.00+0. 12+1 .00 

12-PTSL    < 

0 

2.00+0. 12+1.00 

12-PTOD    < 

INC.     WITH    PTSL 

12-TEXT 

1  .00  +  0.06+0. 75 

12-HCAL 

INC.     WITH    TEXT 

R0H0       LLLB1 


13-PTHL 

13-PTHL+ 
I 3-PTOD 
13-TFXT 
13-HCBL 
13-HCOU 


15 

TEXT 

15 

HCAL 

1  6 

PTAL 

1  6 

TFXT 

1  6 

HCAL 

17 

PTAL 

17 

TFXT 

17 

HCAL 

18-PTAL 
18-PTSL 
IR-TFXT 
1  8-HCAL 

19-PTHL 
19-TEXT 

19-HCHL 

20-PTBL 

20-TFXT 
20-HCHL 


21-PTRL 
21-TEXT 
2  1 -HCBL 

22-PTBL 
22 -TEXT 
PP-HCHL 


23-PTBL 
23-TEXT 
P3-HCP.1. 


24-TFXT 
24-HCRL 

25-PTHL 

25-HChL 
25-TEXT 


27-PTSL 
27-PTOU 
27-HCAL 
27-TEXT 
27-HCSL 


5.00+0.30+ I .00 
6.00*0. 36+ 1 .00 

6.00+0. 36+0. 75 
] .00+0,06+0. 50 
INC-  WITH  TEXT 
INC.     WITH    TEXT 


1 4-PT00 

3.00+0. 18+0. 60 

14-PTAL 

9.00+0. bA* I . 50 

14-PTSL    < 

9.00+0. 54+1 . 50 

11-TFXT 

1  .HO  +  0.06+0. 50 

1  4-HCAL. 

INC.     WITH    TEXT 

0  P. 00  +  V1.  IP  +  0.  50 


I  .00  +  0.06  +  0. 50 
INC.     WITH    TFXT 


I  2.00  +  0.  12  +  0. 50 


I  .00  +  0.06+0. 50 
INC.     WITH    TEXT 


0  2.00+0. 12+0. 50 


I  .00  +  0.06+0. 50 
INC.     WITH    TEXT 


2.00+0. 12+0. 50 
2.00+0. 12+0. 50 
1 .00+0.06+0. 50 
INC.      ■' I  T H    TEXT 

2.00+0.  12+0.75 

1  .00  +  0.06+0. 50 
INC.     WITH    TEXT 

2.00  +  0.  12+0. 75 
1  .00+0.06+0. 50 
INC.     WITH    TFXT 


2.00  +  0.  12  +  0. 75 
1  .00  +  0.  12  +  H. 50 
INC.     WITH    TEXT 

2.00+0. 12+0.75 
1 .00+0.06+0. 50 
INC.     WITH    TEXT 


2.00  +  0.  12  +  0. 75 
1  .00  +  0.06+0. 50 
INC.     WITH    TEXT 

2.00  +  0.  12+0.75 

1  .00  +  0.06+0. 50 
INC.     WITH    TEXT 

2.00+0.  12+0.75 

1  .H0  +  PI.M6+H.25 
INC-     WITH    HCHI. 


10.00*0, 36+2.00 
5.00+0.30+1.25 
2.00  +  0.  12+1.25 


10.00+0. 60+2.00 
5. 00  +  0. 30+1. S0 
2.00+0. 12+ I . 50 
INC.  WITH  HCAL 
2.00  +  0.  12+1 .00 


LLL     8080    HASIC     INTERPRETER 
GRAMMAR    BY    JERRY    BARBER    * 
ROYCE     ECKARD    -    SUBMITTED    BY 
E.R.     FISHER    -     INTERFACE    AGE, 
DEC.     197  6, VOL.  1 , *  13 (PART     1 ). 
PART    9.    PUHLISHFD    JAN.     1977, 
vol;2,*i.    TEXTI    IS   PART    1, 
TEXT2     IS    PART    2    AND    HCAL2 
IS    FULL    SIZF    XEROX    COPY    OF 
BA5IC    ASSEMBLY    LISTING 
WITHOUT    FLOATING    POINT. 

NIBL-NATIONAL 'S    TINY    BASIC 
GRAMMAR    FOR    SC/MP    BY    PHIL 
ROYBAL    -     INTERFACE    AGE,     DEC. 
1976,     VOL.  1,#I3-     ASSEMBLY 
LISTING    PUBLISHED    JAN.      1977, 
VOL.2, # I, 


SC/MP    MWBAGELS    BAGEL5    BY    DR.     MARVIN 

WINZINREAD    BY    PERMISSION 
S    COURTF.5Y    OF    NATIONAL 
SEMICONDUCTOR    -     INTERFACE 
AGE,     DEC      197  6,     VOL.  1,#13. 

8080       AMS80 


28-TEXTl<    0 

2.00+0. 12+1 .25 

2R-HCAL2< 

5.00+0-30+2.00 

28-TEXT2 

INC.     WITH    HCAL 

SC/MP    NIBL 


29-TEXT 
29-HCAL 

29-PTSL 
29-PTOD 


30-PTBL  < 


2.00+0. 12+1.25 
10.00+3.00+2.00 
10.00+3.00+2.00 

5.00+1.50+1.00 


2.00  +  0.  12+1.0 


6800   BAFCMP 


AMSAT    8080    STANDARD    DEBUG 

31-PTSL 

MONITOR    BY    RICHARD    C    ALLEN 

31-PTOD 

*    JOE    KASSER    -    BYTE    #     13, 

SEPT.     1976,     VOL.2,#l . 

SUBMITTED    BY    JOE    KASSER. 

BASIC    ALGORITHMS    FOR    COMMON 

32-PTBL 

MATH    FUNCTIONS    BY    MICHAEL 

32-TEXT 

+0 

60  +  2 

00 

+0 

18+1 

75 

♦  0 

24+  1 

00 

+  0 

06  +  0 

25 

P.  BURTON  -  INTERFACE  AGE, 
JAN.  1977,  VOL-2,#l . 


Personal  Computing  77 
Consumer  Trade  Fair 

2nd  Fantastic  Year 

ATLANTIC  CITY,  N.J.  AUG.  27  &  28 

Thousands  acclaimed  it  last  year,  thousands  more 
are  expected  to  attend  this  year. 

•  Seminars  and  Technical  Talks  by  Leading  Electronic 
Equipment  manufacturers 

•  Major  Exhibits  from  all  parts  of  the  Nation 

•  Door  Prizes,  Free  Literature  and  Free  Mementos 

•  All  this  Plus  Sun  and  Surf  —  Fun  and  Excitement  in 
the  New  Gambling  and  Show  Place  of  the  East 

FOR  MORE  INFORMATION  CALL 

JOHN  DILKS 

TRADE  FAIR    DIRECTOR 
(609)  927-3873 


SPECIAL  GROUP  RATES  FOR  CLUBS  AND 
ORGANIZATIONS  TRAVELING  FROM  THE  WEST 
COAST  AND  MID-AMERICA. 

CONTACT 

Seven  Seas  Travel  Dawn  Corrigan 

17220  S.  Norwalk  Blvd.  (213)  924-8383 

Cerritos,  CA.  90701 
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THE  1976  COMPUTER 
STORE  ALL-STARS 


John  Trotter 


Jim  Modecki 


The  most  experienced  computer  dealers  anywhere 


THE  COMPUTER  STORE 

820  Broadway 

Santa  Monica,  Calif.  90401 

Phone  (213)  451-0713 


LP" 


COMPUTER  CENTER 


Authorized  dealer  for: 

MITS,  Southwest  Technical,  Polymorphic,  Cromemco,  Microterm,  Oliver,  TDL,  Sanyo 
BY  POPULAR  DEMAND!    NEW  HOURS!!   TUES  -  FRI  Noon  -  8  p.m.,  SAT  10  a.m.  -  6  p.m. 
Located  2  blocks  North  of  the  Santa  Monica  Freeway  at  the  Lincoln  Blvd.  exit 
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Consol  IK  Resident 
Operating  System 


INTRODUCTION 

CONSOL  is  a  resident  software  operating  system  for 
Processor  Technology's  new  single  PCB  intelligent 
microcomputer  terminal  product  called  SoL  Terminal 
Computer".  The  basic  SoL  Terminal  Computer  includes 
the  following  functional  sections; 

•  8080A  CPU 

•  1  K  bytes  of  static,  low  power  RAM 

•  UART  controlled  RS-232  and  20  ma  TTY  serial  I/O 
port  with  multiple  baud  rates  of  75  ->  9600  - 
Switch  selectable. 

•  Video  display  circuit  identical  to  the  VDM-1  sold  by 
Processor  Technology.  The  video  display  section  in- 
cludes its  own  1  K  bytes  of  RAM  refresh  memory. 
This  RAM  is  in  addition  to  the  1  K  RW  RAM  program 
memory. 

•  Parallel  input-output  port  for  data  communications 
with  fully  implemented  handshaking  logic. 

•  ASCII  Keyboard  input  port. 

•  PROM/ROM  plug-in  personality  module  for  up  to 
2048  bytes  of  stored  program. 

•  300  or  1200  baud  rate  Kansas  City  Standard  Audio 
cassette  tape  interface. 

•  MIB  bus  compatibility  and  expansion  capability  with 
all  Altair/IMSAI/PTC  bus  plug-in  products. 

SOL  TERMINAL  COMPUTER  SOFTWARE 
CONFIGURATIONS 

The  SoL  Terminal  Computer'"  can  be  configured  by 
plug-in  resident  software  modules  as  a  stand  alone 
microcomputer  or  as  an  intelligent  remote  editoring 
terminal. 

Basic  system  operating  modes  are  stored  in  ROM  or 
PROM  on  plug-in  personality  modules  with  a  capacity 
of  up  to  2048  words.  These  modules  may  be  changed 
in  a  few  seconds  to  totally  reconfigure  the  system  for 
different  applications.  Other  operating  programs,  such 
as  BASIC  AND  FOCAL  High  level  languages,  can  be 
loaded  automatically  into  read/write  memory  (RAM) 
from  cassette  tape  or  floppy  disc. 

Software  control  programs  for  the  operation  of  SoL 
are  designed  for  three  different  levels  of  use.  The  first 
level  program,  CONSOL,™  is  contained  in  1  K  of  PROM 
and  is  designed  to  allow  simple  terminal  operations.  In 
addition,  CONSOL  allows  direct  control  of  the  basic 
computer  functions  for  entering  data  to,  or  examining 
data  in,  any  memory  location,  or  executing  a  program 
stored  at  a  known  location  in  memory. 


By  Processor  Technology 
Emeryville,  CA 

The  second  level,  designed  for  advanced  terminal 
operations,  is  the  SOLED™  editing  terminal  system. 
SOLED  uses  the  full  2048  word  capacity  of  a  per- 
sonality module  and  contains  code  to  allow  screen,  file 
and  cassette  tape  editing/transmission  operations. 

The  stand-alone  operating  system,  SOLOS,™  turns 
the  SoL  into  a  versatile  computer  that  is  easy  to  use, 
but  every  bit  as  powerful  as  any  8080-based  system 
available  today.  Using  SOLOS  and  the  built-in  cassette 
interface,  BASIC  can  be  loaded  in  less  than  a  minute 
following  power-on.  BASIC  programs  can  be  both 
saved  and  executed  from  cassette.  The  SoL  operating 
under  SOLOS,  brings  true  8080  computer  power  away 
from  hardware  tinkering  to  direct  application  and 
problem  solving. 

CONSOL  SOFTWARE 

CONSOL  is  configured  to  allow  the  SoL 
TERMINAL/COMPUTER  to  operate  as  a  standard  CRT 
terminal  and  to  provide  access  to  the  essential  com- 
puter capabilities  inherent  within  SoL.  The  CONSOL 
software  allows  self  test  and  small  diagnostic  pro- 
grams to  be  entered  to  the  system  memory  and  exe- 
cuted thus  providing  verification  of  correct  system 
operation.  In  addition,  CONSOL  contains  standardized 
entry  points  for  all  normal  I/O  operations.  These  entry 
point  routines  are  common  with  each  of  the  SoL 
System  Solftware  allowing  each  personality  module  in 
the  SoL  product  line  to  interface  with  external  pro- 
grams in  an  almost  identical  manner. 

A  cassette  read  routine  is  included  in  the  CONSOL 
module  software  allowing  SoL  System  Solftware  to  be 
loaded  and  run  in  a  SoL  System  with  additional 
memory.  SoL  System  Solftware  includes  BASIC, 
FOCAL,  a  Scientific  Calculator  and  numerous  "game" 
packages  including  an  8K  assembly  language  version 
of  STARTREK  called  TREK80. 

CONSUL  OPERATION 

When  power  is  applied  to  the  SoL  unit,  CONSOL 
initializes  the  system  ram  area,  clears  the  screen,  and 
enters  the  terminal  mode. 

In  this  mode  the  Sol  System  acts  as  a  standard  CRT 
terminal  sending  keyboard  data  to  an  output  port  and 
displaying  received  data  on  the  screen.  The  COM- 
MAND KEYS  of  the  keyboard  are  not  transmitted  to 
the  output  port  but  are  interpreted  as  direct  internal 
operation  keys.  CURSOR  MOVEMENT,  HOME  and 
CLEAR    SCREEN    all   operate   in   this   manner,  while 
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MODE  causes  an  immediate  change  in  the  operation 
of  the  SoL  Terminal  Computer. 

When  the  MODE  key  is  depressed  CONSOL  issues 
a  prompt  (>)  and  waits  for  a  command  line  to  be 
entered  vie  the  keyboard.  The  SoL  is  now  operating  as 
a  computer  and  is  ready  to  accept  one  of  the  following 
commands: 

DUmp  Dump      memory      locations      to      screen 

ENter  Enter  data  to  memory 

EXecute        Execute    a    program    in    external    memory 
BAsic  Execute  a  program  located  at  address  zero 

TErminal        Return  to  terminal  mode 
TLoad  Load  program  or  data  from  cassette  tape 

MODE  Press    key    to    start    new    command    line 

CONSOL  COMMANDS 

The  seven  SoL  CONSOL  commands  are  defined  in 
the  following: 

DUMP  <addr>   <addr> 

The  DUMP  command  displays  memory  data  on  the 
screen  in  ASCII  Hexidecimal  representation.  As  with 
all  SoL  commands  the  command  is  recognized  by  the 
first  two  characters  and  up  to  ten  additional  char- 
acters can  be  input  without  an  error  being  forced.  Thus, 
DU;  DUST;  DUMP;  DUMPTHESE  would  all  be  recog- 
nized as  being  a  DUMP  command. 

At  least  one  address  must  follow  the  command  or 
an  error  will  result.  Entering  the  command  DU  followed 
by  addr  will  result  in  the  data  at  'addr'  being  displayed 


on  the  screen.  If  two  addresses  are  defined  then  all 
values  from  the  first  address  to  the  last  address  will  be 
displayed.  The  following  example  shows  the  DUMP 
command  with  the  start  and  terminating  addresses 
sepcified; 


DUMP  0 


EF 


Up  to  ten  blanks  may  be  inserted  between  each 
parameter  without  forcing  an  error  condition.  Errors 
are  flagged  by  a  question  mark  (?)  replacing  the  char- 
acter where  the  error  occurred.  For  example  if  the  DU 
command  were  given  without  an  address,  the  ques- 
tion mark  would  appear  ten  spaces  to  the  right  of  the 
'U'  character  of  the^dump  command. 

ENTER    addr 

The  enter  command  places  sequential  bytes  into 
memory  beginning  at  the  specified  address.  Data, 
represented  as  hexidecimal  values,  are  entered  from 
the  keyboard  for  storage  in  memory.  Values  are 
entered  one  line  at  a  time  with  each  line  terminated  by 
a  carriage  return  or  linefeed.  The  ENTER  command 
function  itself  is  terminated  with  a  slash  (/)  and  the 
CONSOL  operating  system  returns  to  the  command 
mode  wiien  the  slash  is  encountered. 

Data  input  lines  are  terminated  with  a  carriage  re- 
turn or  line  feed.  If  the  terminator  is  a  C/R,  CONSOL 
will  erase  all  characters  from  the  current  cursor  loca- 
tion to  the  end  of  the  screen  line.  In  this  case,  all  valid 
input  should  be  to  the  left  of  the  cursor.  If  an  error 
occurred  during  input  the  cursor  may  be  moved  back  to 
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the  left  to  correct  the  error. 

TLoad  <  speed  > 

CONSOL  includes  routines  to  read  standardized 
Solftware  from  cassette  tape.  This  standardized 
software  is  recorded  on  tape  with  a  sixteen  byte 
header  that  includes  NAME,  LOAD  INFORMATION, 
FILE  TYPE  and  execute  address.  CONSOL,  because  of 
space  limitations,  is  unable  to  search  for  a  program  or 
file  by  name.  After  receiving  the  TLOAD  command, 
CONSOL  locates  the  next  available  data,  uses  the 
header  information  and  loads  the  file  to  memory. 

After  loading  the  data,  CONSOL  returns  to  the  com- 
mand mode  where  the  EXEC  command  can  be  used  to 
execute  the  just  loaded  program.  In  addition,  a  return 
can  normally  be  made  to  the  command  mode  by  press- 
ing the  MODE  key.  Program  Space  limitations  again 
limited  the  mechanization  of  the  escape  function  dur- 
ing the  header  search,  so  if  the  operation  software  sys- 
tem locks  up  in  this  routine  the  standard  SoL  restart 
must  be  used  to  escape. 

The  Audio  Cassette  Interface  electronics  within  the 
SoL  will  record  or  receive  data  at  either  of  two  stan- 
dard speeds.  TLOAD  will  accept  a  parameter  to  select 
this  speed,  0  being  high  speed  and  1  being  low  (300 
and  1200  bits  per  second).  If  no  parameter  is  given, 
CONSOL  will  default  to  high  speed  operation  as  all 
standard  SoL-System  Solftware  is  recorded  at  this 
speed. 

EXecute  addr 

The  execute  command  is  used  to  run  programs 
located  in  external  memory.  CONSOL  branches  to  the 
external  routine  in  a  manner  similar  to  a  CALL  so  that 
the  program  can  return  to  the  command  mode  using  a 
standard  RET  instruction  if  normal  stack  operations  are 
used. 
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THIS  PROGRAM  IS  THE  MINIMUM  Sol  OPERATING  SYSTEM. 
IT  PROVIDES  ALL  NECESSARY  DISPLAY  ROUTINES  ALONG  WITH 
STANDARDIZED  CALLING  POINTS  FOR  IN POT/ OUTPUT  OPERATIONS. 

COMMANDS  ARE  ALSO  AVAILABLE  TO  ENTER  DATA  TO  MEMORY 
ANU  TO  DISPLAY  MEMORY  DATA  ON  THE  SCREEN.   AN  EXECUTE 
COMMAND  IS  PROVIDED  TO  ALLOx  PROGRAM  EXCUTION  OUTSIDE 
OF  THE  CONSOL  PROM  AND  PROVISION  IS  MADE  FOR  CASSETTE 
TAPE  LOAD  OF  PROGRAMS  OR  DATA. 


CONSOL, SOLOS  AND  SOLED  ARE  REGISTERED  TRADI 


THE  FOLLOWING  CODE  IS  THE  PROPERTY  OF  PROCESSOR 
TECHNOLOGY  COHP.   IT  IS  DISTRIBUTED  ON  A  "PERSONAL  USE' 
BASIS  FOR  THE  ttENIFIT  OF  Sal  SYSTEM  OWNERS.   ALL  FORMS 
OF  THE  CODE  ARt  COPYRIGHT  19^6  BY  PROCESSOR  TECHNOLOGY 
AND  ALL  RIGHTS  THERIH  ARE  RESERVED. 
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PARALLEL  I/O  uPEKATIONS  BECAUSE  OF  SPACE  LIMITATIONS. 


JUMP  TABLE  INPUT/OUTPUT  ROUTINES 

i  ROUTINE  OOTPJTS  THE  CHARACTER  IN  REGISTER  "■'  TO 
MPUT  DEVICE  POINTED  TO  BY  THE  CURRENT  OUTPUT  SELECT 
'tR.   THE  DEVICES  ARE  DEFINED  AS  FOLLOWS: 


0  -    DIS    SCREEN 

1  -    SERIAL   OUTPUT    PORT 

2  -    PARALLEL   OUTPUT    POUT 
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-  ERROR    HANDLER 


The  BASIC  command  is  provided  for  executing  pro- 
grams whose  starting  address  is  0.  (Such  as  SoL- 
BASIC5). 


'    STATUS    CHECK 
I'Hfc    KEYBOARD   STATUS    AND    I 


STANDARD  I/O  ROUTINES 


All  SoL  System  personality  modules  contain  similar 
I/O  code  for  input/output  operations.  CONSOL,  using 
1K  of  memory,  has  routines  for  KEYBOARD  and 
SERIAL  PORT  input  as  well  as  SERIAL  and  VIDEO 
DISPLAY  OUTPUT.  Although  the  same  code  for 
SOLOS  and  SOLED  contains  expanded  functions,  the 
I/O  operations  appear  almost  identical  when  used  with 
external  software. 

SoL  BASIC5  for  example  performs  all  I/O  using  the 
jump  table  of  the  personality  modules.  Thus,  without 
altering  BASIC  the  user  may  output  to  either  the  serial 
port  or  to  the  display  screen.  Provision  is  also  made 
within  BASIC  to  programatically  change  to  any  of  the 
four  available  Input  or  Output  options.  CONSOL  is  of 
course  limited  to  the  two  provided. 
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66B5 

1HE 

.    VALUES    1 

■kOm  addh; 

*     output  dev. 

:cl 

IF    OhL! 

:    ALuRl     IS    SPECIFIED   THEN    THE 

IAT 

ADDRESS    : 

■68a 

6689 

OUHP 

CALL 

SCONV 

SAVE    THt    VALUE 

Bb92 

CALL 
POP 

SCHR 

GET    THE    NEXT 

Jl 

POVEk 

NO   SECOND    VALUE 

8696 

0697 
B696    * 
0699    POVtl 


6718 
6719 

872B 


GET   SECOND 

THIS    IS    THE    FIRST 

MIND    BENDERS 

NO   SECOND   PARAMETER   COPY    F1HST   1 

HL    HAS    START,     DE    HAS    END 

'MODE    KEY'    HILL    ESCAPE    THE    DUMP 

OUTPUT   AUORESS 

ANOTHER   SPACE   TO   KEEP    IT    PRETTY 
VALUES    PER    LINE- 
GET   THE    CHR 
SAVE    VALUE    COUNT 
SEND    IT   OUT   WITH    A    BLANK 
COMPARE    ADDRESSES 
ALL   OON£ 
VALUES    PER    LINt 

BUMP   T»E    LINE   COUNT 

NOT    ZERO    IF   MORE    FOR   THIS    LINE 

DO   A    LFCR    BEFORE    THE    NEXT 

!    VALUE 

H    FIRST 

THEN    L   FOLLOWED   BY    A    SPACE 


C21A    U6    OA 


C221    CJ 

40    CO 

C224 

C224 

C224 

C224 

C224   oe 

6C 

C226    1A 

C227    tt 

24 

C229    CA 

32  C2 

C22C    1J 

C22D   4D 

C22E   C2 

26  C3 

C2J1    C9 

C232 

C2J3 

C232 

C232 

C232 

C232    BE 

BA 

C234    1A 

L235    Ft 

2B 

C237    CO 

C23E 

C23E 

C2JE 


VUM'Jl 
VUMOT 


Lil'tRS    LOOKING    FOR   A   BLANK 

maximum  command  string 

got  a  blank  now  scan  past  it 

no  more  than  twelve 

go  back  kith  zero  flag  set 


:  posi 


IUI.S  LOOKING  for 


6592 
BS93 
BS94 


C244 

C244 

C244 

21 

8662 

C247 

C248 

Ft: 

it 

C24A 

Cfl 

C24U 

C24B 

29 

B627 

C24C 

iH 

C24D 

29 

B6B9 

C24E 

29 

eem 

C24P 

CO 

SH 

C2 

6611 

C2S2 

D2 

BE 

C3 

6612 

C255 

H* 

C256 

6K 

0257 

11 

C2SB 

C» 

C2  5B 
C25o 

06 

30 

8617 

It  XT  SCAN  ADDRESS 


THIS  ROUTINE  5CANS  OVER  CHARACTERS,  PAST  ULANKS  ANI 
CONVERTS  THE  FOLLOWING  ADDRESS  TO  HEX.  EHHOHS  RETUI 
THE  ERROR  HANDLER. 


THIS  KUU1TNE  CuNVEHTS  ASCII  DIGITS  INTO  BINARY  POLLOWK 
A  STANDARD  HEX  CONVERSION.   THE  SCAN  STOPS  WHEN  AN  ASCI] 
SPACE  IS  ENCOUNTtHED.   PARAMETER  ERRORS  REPLACE  THE  ERRC 
1  CHARACTER  ON  THE  SCKEEN  WITH  A  QUESTION  MARK. 


REMOVE  ASCII  BIAS 
IF  LESS  THAN  9 


c*f;  n  JA 

CiH    DA    Ft    C2 
C2FC    C6    07 


CJOJ  9] 
CJ04  7C 
CJOS    9A 


CJ1C 

CJU    CD    J4    I 


CJ25    Ft  2F 

CJ27    CA  U4    CI 

L32A   Cu  44    C2 
LJiu    7U 


07  29  BOUT 
B73B 

8731  * 
0732  HEOUT 


COMPARE  DE  I 


B754 

0755  • 

6756  • 

8757  ■ 

■J7SB  * 

B7S9  • 

076U  * 


CONSOL  PUTS  IT  ON  THE  SCREEN 

GET  THE  CHARACTER 

MOVE  THE  HIGH  FOUR  DOWN 


FLAGS  ARE  SET 


iteh  Command 


i  ROUTINE  GETS  VALUES  FROM  1'riE  KEYBOARD  AND  ENTERS 
IritM  INTO  MEMORY.   THE  INPUT  VALUES  ARE  SCANNED  FOLLOWING 
l  A  STANUAhD   CCLIN'  INPUT  SO  ON  SCREEN  EDITING  MAY  TAKE 
.,?.  .  SS™*  l'HI0"  ™  TaK  L1NL  TERMINATOR.   A  BACK  SLASH  '/ 

i  CONTROL  TO  THE  COMMAND  MODE. 

iCAN  OVER  CHARS  AND  GET  ADDRESS 


GET  LINE  OK  INPUT 
REMOVE  WE  CURSOR 
START  SCAN 
GET  ADDRESS 
TO  DE 


B763 

*   Ends 

THE    ROl 

BT&5 

CALL 

6766 

PUSH 

H 

676B 

tNLOP 

CALL 

CRLF 

677ri 

CALL 

CALL 

MVI 

B775 

CALL 
XCHG 

VDAD2 

6777 

bNLOl 

HV1 

CALL 

sChRi  sc; 

Jl 

ENLOP 

NO  MORE  THAN  TH 
I  TO  NEXT  VALUE 

LAST  ENTRY  FOUND  START  NEi  LI. 

GET  Ttlt  CHR 

COMMAND   TtRMINATOR? 

IF    So... 

COnVtRl    VALUE 

GET    LOW    PAR] 

GET   MEHOhY    I 


SPACES    BETWEEN   VALUES 


AS    CONVERTED 


^265 
Ci65 
C26S 
C*65 

CB65 

Ci6i  m 

C266    4F 
C267    21    i 


66Z6 

•            SYS. 

■  EM    J 

1AR 

r    UP,    CLEAh    PARI    OF    RAM   AND    SET    STAI 

•    POINTS! 

i,     FALLli 

•G   THROUGH    Tu   TEKMINAL   MODE. 

D62B 

6629 

btkta 

XRA 

6630 

NOV 

CA                       WE   CLEAR    THE    FIRST    J56 

LXI 

H.SYSRA.1         POINT    TO    SYSTEM   KA.1 

6633 

CLEftA 

MOV 

M,A 

C33S 
CJ35 
C1JS 

CJ35   I 


EXECU1L   COMMAND 

■OuTINt   GETS    THE    FOLLOWING    PAkAMETE«   AND   DOES    A 

■    LOCATION    GIVEN    dY    IT.       IF    PROPER 

THE    EXTERNAL    PROGRAM 
THE    CONSOL   COMMAND   MOUt . 


C270 
C27o 
C270 
C27B 
0276 
C27u 
L270 


C27b   CU   C5    CO 

C27S 

C279    Ci-    22    CO 


C287 

CD 

4B 

Ci 

C26A 

CI 

9.1 

C280 

C28u 

CD 

41 

Cl 

C290 

(11 

C293 

(A 

79 

C2S6 

1)B 

C29B 

t.h 

7F 

C29A 

41 

C29d 

-Ll 

4H 

n 

C29E 

t:i 

C2A1 

C2A1 

C2A1 

C2A1 

C2A1 

C2A1 

C2A1 

C2A1 

C2A1 

C1A1 

C2A1 

CLEAR    FIRST    256 


KM    CUMMAND 

US  ROUTINt  GETS  CHARACTERS  FROM  THE  SYSTEM  KEYBUAMD 
i   OUTPUTa  THEM  TO  THE  SERIAL  OUTPUT  PORT.   IT  IS 
'ENUEU  TO  CONFIGURE  IHE  St»l  AS  A  STANDARD  VIDEU 

NOT  OUTPUT  TO  THE  OUTPUT 
U1HECT  Sol  COMMANDS. 


.  LOAD  COMMAND 


ARE  1NTEHI 


;  MODE  COM.U 


REClIVI 
ID  MODE. 


•    THE  KEYBOARD,  PUTS 


Str  STACK  POINTER 
SLOW  DO'nN  THE  TAPES 
CLEAR  THE  SCREEN 


6655 

CALL 

KJ1AT 

66S7 
6658 

JNZ 

TIN 
KDATA 
3. A 

GET   THE    CHARACTER 

80H 

COMMAND    KEY? 

Jl 

TOUT 

8661 

CALL 

VI)  MOT 

0662 

6663 

6664 

101 

CALL 

SDROT 

OUTPUT    IT    TO   THE   SERIAL    PORT 

CALL 

8666 

Jl 

KIN 

SDATA 

ANI 

7PH 

NO    HIGH    BITS    FROM   HERE 

B,A 

IT   5    OUTPUT    FROM     'a' 

CALL 

VDMOI 

PUT    IT   ON   THE    SCREEN 

6672 

KIN 

LOOP   OVER   AND   OVER 

6673 
6674 

8675 

0676 

0677 

l'ri 

IS    ROUTT  * 

t.    UUHPS   C 

8679 

CURRENT    uUTPUT 

DEVICE, 

(WITH    CONSOL   ALL   OUTPUT   CUES    Tt 

ALL  VALUED  ARE  DESPLAYEU  / 
THE  COHAAHO  POM  IS  AS  FOLLOWS: 


CJJ9    CD   24 

CJ 

Cj3C    CA    4A 

Cl 

Li  it    CD    44 

C34  2    7D 

C341   E6   Jl 

045    3E    20 

C347    C3    4d 

C34A 

CJ4A    AT 

C34U    D3    rA 

C3  4F    CD    Fl 

C3S2   db   Pfl 

C3S4 

C354   CD  94 

C357    C2    54 

C35A 

C3SA    2A    MC 

ffl 

Cj5u    EB 

C35E    2A    at 

CU 

C361 

CJ61    7A 

CJ62   UJ 

CJ6J    CA    EU 

CJ66    01    00 

C36A    09 

C36b    D2    tl    ■ 

CJ6l    06    00 

C370 

C372    EB 

C37J 

C373    CD   C6    U3 

C376    77 

C377    n 

C37d    ,i9 

HIS  HOUTTNL  HLADS  FROM  EITHER  TAPE  UNIT  PLACING 
REAO  DATA  INTO  MEMORY.   WHILE  SPACE  WITHIN  CONSUL 
TANOARD*  TAPE  ROUTINES  THIS 
BASICS  AND  OTHER  STANDARD  Sol 


'  DOES  NOT  ALLOW 

1  COMrtANU  WILL  LOAD 

•  SYSTEM  SOLFTWAHE  FUR  OIHtCT  tXECUT 


8B13    • 

BB14    TLUAD 

8815 

0816 

CALL 
It 

CALL 

SBLK 

DFLT 

0B35  1 

0O36 

8637 


SCAN    TO   SPEED 

DEFAULT    TO    HH 
CONVEK1     11 
GET    VALUE 

PARAMETEI 
IH    SPEED    : 

ONLY 
PRbTI 

BIT 

ZERO   COUNTS 
ITS    SLOW 

HAKE  IT  FAST 
■  l      CONSOL  STARTS  BOTH  ■; 
SIAHT  TAPES  AND  SELEC1 
■  AM'  bHILE  THE  TAPE  UJ 
CLEAH  THE  UART  FLAGS 

READ  PAST  HE; 


TLOD1 
BLOCK 

IF    EbROR   START   OVER 

GET    BLOCK    SIZE 

...TO   DE 

GET    LOAD   ADDRESS 

A,0 

GET   COUNT 

■toe  i 

b,-25b 

B,B 

Count   is   zero-turn  off 

this  many  prior  to  crc 

count  to  hl 

a  little  math 

no  carry,   it's  the  las1 

256    TO    READ 

TAPE   AND    RETUi 
TEST 

1   BLOCK 

C8 

ZERO   THE   CRC 

ROUND    RODIN 

;"'" 

GET   CHARACTER 
STORE    IT 

BUMP   MEMORY    LOCATION 
UPDAIL     W6   CRC 

STORE  The  NEh 
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MICROCOMPUTER  DEVELOPMENT  SOFTWARE 


do54 

JNtf 

taws 

STILL   MOKL    IF   NUl     ZERO 

8b5b 

BB51 

eosa 

Bo6i 

Ti.uk 

JZ 

CALL 
Jnp 

CkCL'K                 CrftCK    CHC    AND    FALL   TIihOUC-H    TO   E 
LOEOup               TESi    UK 

d,'G'-4i)ri       BtEL   CHARACTER 

vL.'.or             pot  n  orj  rut  scull.-. 
CGrtNU 

806J 
Bb64 
886S 

Unbb 

B86B 

EkHI 
ERR  2 

AD 

aJL    EH 
MVI 
Tot    rl 

hurt    HANDLER 

M,  *?' 
COMNU 

SW    SCAN    ADUHESS 

PUT    A    QUESTION    rtAhK    T..EKE 

AND   utl    TO   COMMAND   MUDE 

8072 
Bs7J 

Bo75 

etj76 

rtht.AU 
RHEA1 

MVI 

AM 
JI 

OH  A 

6,  IB 

5TAPT 
tOtt 

Rttt-Al 
IUATA 

FIND    It)    NULLS 
GET   A   Uyfb 

IGNORE    LRRjn   COSD1  riUNS 
ZERO? 

CBdu 

loll 

QJftSUL 

PAnA.1L  I 

Lr.    AREA 

It)  3 1 

1BJ2 

NCl.Alf 

US 

CURRENT   CHARACTER    POSITION 

lu33 

LINE 

CURRENT    LINE    POSITION 

CBUJ 

t«35 

•.BU4 

1*16 

I  PORT 

C<).b 

loJ7 

CHHS 

l*3a 

CBaS 

1J39 

caas 

It)  40 

cBBA 

11(41 

CMa 

LB42 

UT'Y  PL 

d. 

TV  PL 

184J 

BLOCK    SIZE 

ca»t 

lu44 

LUADrt 

D. 

LOAD    ADORtSS 

Cold 

1845 

XEQAU 

AUTO    EXECUTE    ADDRESS 

10  46 

OS 

CIS 

Id  47 

tall 

1B48 

BLi.ll 

to-- 

cell 

1849 

cais 

1HSU 

L'JAE    H    8i    CD 

Bb^d 

LXI 

H.'i'ittAU 

POINT    TO    BUFFtM 

Ciol    ul    dU    ID 
CJb4 

b"^1  * 

LX1 

B,BLe«»;S! 

LENGTd    UF    HEA&EH     IN      B',C<B 

CJb4    CD   C6    C* 

BD9J     nh'LUl 

CALL 

IAP1N 

GET    BYTE 

CJB7    77 

#(S4 

HOV 

«,A 

STUrtE    If 

C-ldo    23 

sass 

1NX 

INCKEMENT    ADUrtESi 

LJO*    A9 

Bb9b 

NOW   CALCULATE    Tlit    ChC 

LJoA    2f 

BB97 

INSIUE    OUT   AND    UPSILL    DOWN 

CjiiD      91 

•BM 

c 

SQUEEZE    11' 

CJoc    4F 

B6K9 

AND   SAVE   AGAIN 

CioU   u5 

DCh 

ftlULE    HLAUER    YEW 

C.JBE   C2    44    C3 

B3al 

JNI 

Hueoi 

LOOP    UNTIL    DONE 

CiCi 

d9Bj  *      tats 

nOJTI 

U    GE1S    THE    KE 

XT    BYTE    ANu    CGHPAPLj     IT 

CJCl 

d»i)4    •    TO   THt 

VALUfe 

It.    REG1STEH   C 

.       T11E    FLAGS   ARE    SLT   ON 

cjCI 

B»d5    ■    BLTUKt. 

KKX 

tub  * 

CJCI    Cu   CO   CI 

B*d7    CrtCCK 

CALL 

1AP1I. 

GET   ChC    BYTt 

CK4    OS 

avaa 

CMP 

COHPAHc     IT    HlXH    CALCULATED 

CJ.LS   C9 

ri9a9 

ftfcT 

CJC6 

B9U    • 

CJC6 

U911    • 

CJC» 

a9i<  *       mi 

5    «OiJ-r 

I.JE    GETS    THE    NEXT   AVAILABLE    BYTE    FHOH    TltE 

CJL'6 

091J    '       TAPE. 

E    WAITING    FOK 

CJCb 

B914    •       tOn   A 

COH.iA.tO.        IF 

RECEIVED    THE    TAPE    LOAD    IS 

CJC6 

B915    •        I'fcKMI 

■,ATt,U 

INl.    A    KETUitN    '1 

0   THE    COHHAND    HOLE     IS    HADE. 

CiCo 

B91b    • 

CKi    Lu    tA 

B917     I'APln 

IK 

V1APX 

CHECK    SlrtTUd 

Clwb    L6    4u 

AN  I 

TUK 

C3CA   C2    07    CJ 

B919 

JNI 

tHbOl 

ONE    IS    AVAILABLE 

CJCu   UB    FC 

KUATA 

CHECK    FOrf    IKJDb    aIIILE    »E'hE    n'AiTI 

CJCr    ft,    8d 

avil 

CPI 

KOBE 

JZ 

CUMNu 

MODE    MAS    GIVEN. .ABuKT    OPERATION 

Cju4   CJ    kfa    cJ 

092J 

JNP 

TAPIM 

NOT    MOUE...S1AY    IN    LOOP 

Cji)7 

B9. S    TkbUV 

IN 

31  APT 

LJt>9     Ed     It) 
CJUB    Li    Bb    Ci 

H9  27 

ANI 
JNZ 

Wt»TUe 
TbSH 

DATA    EhHOH? 

IF    EMAMIHG   OH   OVEMliUM    EHHUrt 

LJbd    C9    f" 

•B28 

0429 

IN 

ner 

1  DATA 

GET   THE    UA'IA 

CjlI 

Clbl 
CJbJ 

DiJit    • 

09J1    •    IhlS    K 

asji  • 

■CI*. 

CALCULATES    Til 

i    LENtiitl    JP    THE    LAST    BLOCK 

cJti  ui  rr  tt 

d9JJ    LULK 

LXI 

B.-J 

C3E4    U9 

B9J4 

DAI) 

B 

CQKPLtrtEWT   ML 

CJt5    13 

tin 

INX 

CJE6    45 

CJE7    21    dd    ud 

IS3T 

LXI 

B,L 

LENGTH     !u    HEG1STEH    B 

TELL    DE    nE'KE    DUNE 

CJ6A  Ci    7*   CJ 

■iaa 

RDBt-R 

CJCb 

B9  3  9    * 

CJEU 

B94B    •          Til  lb 

HUOTI 

lit    TUKNB     1  He     T 

APE    UNITS    OPt 

C3BD 

B941     • 

C3LO   AF 

B94  2     TUFF 

XRA 

CJEE    03    FA 

69  4  3 

our 

S  rAP'l' 

GIVE    C01.1ANU 

CJFB   C9 

1844. 

AMU    UHllii)    10   A    SLOW    STOP 

CJF1 

B945    • 

C3FI 

09  4  i    • 

CJF1     11    ■)■)    08 

M947    DELAY 

LXI 

D.I 

STArtl     LOOP 

CJF4    IB 

B94H    ULOP1 

OCX 

D 

DOWN    COUNT 

CWS    7A 

B949 

A.D 

CJF6    B3 

B9  SB 

Oh  A 

TEST     FOR    ZERO 

C3F7    C2    F4    C3 

nasi 

JNZ 

DLOPJ 

IF    NOT 

CJFA   C9 

»»52 

RET 

ata 

B9SJ    ■ 

GJPfl 

B954    - 

CJFB 

a»55  • 

CJFB 

J95b    ■ 

CjPB 

d957    • 

<t       Sol     5Y 

STEM    lQUATES       >> 

C3P8 

H95B    ■ 

CJPB 

B9  59    * 

C1FB 

B46B    • 

D1S 

PLAY    PAK,\HETl^ 

can 

B961    * 

c3fb 

B9b2    i'DrtEfl 

EQU 

8CC88H 

SChLbN    NENOhY 

cjre 

d9bj    * 

C3FB 

Blb4    * 

CJFo 

B*65    • 

KEY 

BOAMD    SPECIAL 

KEY    ASalGN.IEHTS 

can 

8966    ■ 

cirB 

B9b7    DUnN 

EOu 

9AB 

cjpb 

B9bB    UP 

EQU 

97H 

CJffl 

B969    LEFT 

EQU 

B1H 

cap* 

B97u    HIOBT 

EQU 

9JH 

CJFB 

B971     LOAOK 

EQU 

aca 

LOAD    KEY 

CJPB 

D9  7  2    HQDE 

EQU 

CJFB 

B9  7  3    CLEAN 

EQU 

a  Bit 

CJFfl 

11974    HOflt 

EQU 

CJtfl 

Ullb    BACKS 

EQU 

SPH 

BACKSPACE 

CJFB 

B976    LF 

EQU 

IB 

earn 

8977    Ck 

EQU 

CJFB 

H97B    BLANK 

LQU 

cita 

B97i(    SPALL 

EQU 

CJM 

B9Bd    CX 

EQU 

"x'-4uri 

t  ltd 

B981     • 

cira 

0982    • 

T   ASalGNMENTS 

cjfb 

B9B3    • 

C3Pd 

d*S4    oTAPT 

EQU 

8FAH 

STATUS    POnT   GENERAL 

C3FB 

B9BS   SLrtST 

EQU 

Bf'bn 

SEmIAL   STATUS    puri 

C3FB 

U9B6    SDATA 

EQU 

BF9H 

SERIAL    DATA 

CJFa 

EQU 

a  ran 

TAPE    DATA 

CJFo 

B9BB    KUA1A 

EQU 

BPCU 

KEYBOARD    UAl'A 

C3Fd 

B9B9    PDATA 

EQU 

8FDn 

PARALLEL    DATA 

CJFU 

B99d  oath? 

EQu 

0FEB 

DISPLAY    PARAMETER    PORT 

Cil'tt 

B991    SENSE 

BFFB 

SENSE    SWITCHES 

CJFo 

CJFB 

B993    ■ 

can 

B994    • 

CJFB 

8995    * 

BII     ASSIGNMENT   M 

CJfo 

899b    ' 

CJFo 

8997    aCD 

EQU 

SEhIAL   CARhIEK    DETECT 

cars 

899B    5DSK 

EQU 

SERIAL    DATA    SET    HEADY 

CJFo 

8919    SPh 

EQU 

4 

SLhIAL    pahs  i-y    EHHOH 

CJfd 

1888    SEE 

EQU 

SERIAL    F RAMI SO    ERHOK 

caw 

18B1    SOI 

EQU 

16 

SERIAL   OVEHHUN    EhROR 

CJPtf 

18  82    SCTS 

EQU 

31 

StRlAL   CLEAR    TO   SEND 

C3Ftf 

18BJ    SDK 

LQU 

SERIAL    DATA    READY 

cjru 

IU84    STBf 

EQU 

128 

SERIAL   TRANSMITTER    BUFFER    EMPTY 

CjFd 

CJPB 

188b    KUH 

LOU 

KEYBOARD    DATA    READY 

ClFo 

EQU 

2 

PARALLEL    DATA    HEADY 

CJPB 

1880    PXUh 

EQU 

« 

PARALLEL    DEVICE    HEADY 

earn 

1U89    It t 

EQU 

3 

TAPE    FRAMING    EHHOR 

CJFB 

18  IB    KfE 

16 

TAPE    OVERFLOW    ERROR 

can 

1811     IDrt 

6QU 

64 

TAPE    DATA    READY 

CJPB 

ittli    ITBE 

EQU 

128 

TAPE    TRANSMITTER    BUFFER    EMPTY 

CJFB 

1U1J    ■ 

CJFU 

1014     SOK 

EQu 

1 

SCROLL   OK    FLAG 

CJFB 

1B15    • 

CJF» 

lBlb    TAPEl 

EQU 

64 

TAPE    ONE     'Oh'    BIT 

CJW 

1817     TAPE2 

EOU 

128 

TAPE    TWO 

CJFB 

181B    • 

CJFB 

1H19    • 

CJFB 

1828    * 

CJPB 

1B2'.    • 

C3PB 

1B22    ' 

Sol    SYSTEH   GLOBAI 

CJFB 

1823    • 

CJFU 

1824 

iceaaa 

START   OF    IK    RAM   AREA 

Ctt«t) 

1825    • 

CB»4 

1826    SYskAM 

s 

START   OF    SYSTEM    RAM 

cui 

1B27    SYSTP 

EQU 

S.1814 

STACK    IS    AT   THL    TOP 

LET'S  HEAR  FROM  YOU 

Your  letters  are  the  lifeblood  for  us 

We  really  do  appreciate  your  letters  and  comments 
about  INTERFACE  AGE.  We  need  to  know  what  you 
think  about  the  publication  so  that  we  know  in  what 
ways  we  can  make  it  better. 

If  you  like  it,  tell  us,  and  if  there  are  things  you  think 
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We  do  read  all  our  mail  and  we  appreciate  your 
feedback. 
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LLL  8080 

Basic  Interpreter 

Program 


PART  II 


INTRODUCTION 

This  article  is  part  #2  of  a  series  of  four  articles  cover- 
ing the  LLL  8080  BASIC  Interpreter  program  released 
to  the  public  domain  by  Lawrence  Livermore 
Laboratories.  This  article  covers  the  description  of  the 
BASIC  Interpreter  and  includes  the  assembly  listing  of 
the  LLL  8080  BASIC  Interpreter  program. 

DESCRIPTION  OF  BASIC  INTERPRETER 

Following  is  a  brief  description  of  the  BASIC  in- 
terpreter. Hopefully,  with  this  description,  it  will  not  be 
a  major  project  to  modify  the  BASIC  to  satisfy  the 
reader's  specific  needs. 

Formats  —  Source  statements  are  stripped  of  blanks 
on  input  (character  strings  enclosed  in  "  "s  are  an 
exception)  and  stored  as  is  in  memory,  using  the 
following  format: 


Binary 
of    line 

equivalent 
no. 

Length    of    ASCII 
source   statement 

□ 

•  « 

F 
t( 
II 

orward 
next 

ne 

pointe 
sequent 

ial 

ASCII 

source 

statement 

The  forward  pointer  links  statements  by  ascending  line 
numbers.  The  last  line's  forward  pointer  (supposedly 
an  end  statement)  has  value  177777s  to  indicate  end 
of  the  list. 

The  symbol  table  is  built  up  at  run  time  and  begins 
after  the  most  recently  entered  source  statement  (the 
variable  STSPAC  points  to  where  the  symbol  table  will 
start).  Symbol  table  entries  are  shown  below: 


SCALAR-VARIABLE    FORMAT 


ASCII  pO-9  ASCII 

letter—,        I    or  bin  0 


q- 


Variable  name  Forward  pointer 
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ARRAY-VARIABLE    FORMAT 


~] 

.-ASCII 

letter 

\ 

Dan 

I    II* 

Array 
name 

Forward 
pointer 

Array  elements 

Subroutines  —  Following  is  a  list  of  potentially  useful 
subroutines,  with  a  brief  description  of  each  sub- 
routine: 

ALPHA      —  Value  pointed  to  by  H  and  L  is  tested  to 
see  if  it  is  an  ASCII  letter. 
CY  =   1    =>  Yes 
CY  =  0  =>  No 

NUMB  — Same  as  above  but  tests  for  a  decimal 
number  (ASCII  0-9). 

CHAR2  —  Inputs  a  character  from  the  teletype  to  a 
register. 

CHAR5  —Same  as  above  for  HSR  (High  Speed 
Paper  Tape  Reader). 

CHK1  —  Checks  to  see  if  HL  are  equal  to  1  77777s 
(-1). 

CY  =   1   =>  Yes 
CY  =  0  =>  No. 

CONV  — One  of  the  floating-point  routines. 
(CVRT)  Converts    floating-point    number    to    a 

character  string.  Output  is  padded  to  the 

output  buffer. 

COPDH  — Copies  floating-point  number  pointed  to 
by  D,  E  to  location  pointed  to  by  H,  L; 
uses  copy. 

COPY  —  One  of  the  floating-point  routines.  Copies 
floating-point  value  pointed  to  by  A,  L  to 
location  pointed  to  by  H,  C. 

CUB  — Converts     the     integer-character    string 

pointed    to    by    H,     L    to    its    binary 
equivalent.  Vale  returns  in  D,  E  registers. 

DCOMP  — Double-byte  comparison  routine.  Com- 
pares value  in  CB  to  the  value  in  ED. 
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Z  =  1  =>  CB  =  ED 
CY  =  1  =>  CB  >  ED 
CY  =  0         =>         CB  <  ED. 

DFXL  —  One  of  the  floating-point  routines.  Used 
to  float  an  unsigned  integer  H,  L  point  to 
first  of  four  bytes;  integer  is  right  justified 
in  first  three  bytes. 

EVAL  —  Evaluates  an  expression  the  first  element 
of  which  is  pointed  to  by  H,  L  and  the 
length  of  which  is  in  C.  Used  to  evaluate 
expressions  wherever  they  are  legal  in 
BASIC.  C  usually  contains  the  length  of 
the  source  statement  line  containing  the 
expression. 

FINPT  — One  of  the  floating-point  routines. 
Converts  character  string  to  floating- 
point number.  The  variable  HLINP  con- 
tains a  pointer  to  the  character  string, 
and  the  variable  CREG  contains  the  length 
of  line  containing  character  string.  Mode 
=  0  =>  data  comes  from  teletype  (i.e., 
only  delimiters  are  g's).  Mode  =  1  => 
data  comes  from  source  statements. 

FIX  —  Fixes  a  floating-point  number.  DE  points 

to  number  to  be  fixed.  Error  code  13  is 
given  if  number  is  too  big  to  fix. 

FSYM  —  Finds  symbols  in  symbol  table.  BC  con- 
tains symbol.  Returns  with  HL  pointing 
to  symbol  value. 
CY  =  1  =>  symbol  was  found. 
CY  =  0  and  a  scalar  =  >  symbol  not 
found,  but  inserted  and  initialized  to  0. 
CY  =  0  and  an  array  =>  not  found,  no 
action  taken:   HL  are  meaningless. 

LADD  —  Floating-point  add  routine. 

LSUB  — Floating-point  subtract  routine. 

LOIU  —  Floating-point  divide  routine. 

LMUL  — Floating-point  multiply  routine. 

LMCM       —  One  of  the  floating-point  routines.  Com- 
pares two  floating-point  values,  HL  Point 
to  first  floating-point  values  and  HB  point 
to  second  floating-point  value. 
z    =  1    =>  Equality 
Cy=1    =>  first  <  second 
(Note:  compares  absolute  only,  does  not 
reference  mantissa  sign.) 

MCHK  —  Waits  for  flag  from  port  3.  Proper  mask  is 
sent  in  register  B. 

MEMFUL  —  Checks  to  see  if  memory  is  full.  HL  point 
to  location  of  memory  to  be  checked. 
Memory  is  considered  full  if  it  is  within 
50io  locations  of  the  current  value  of 
stack  pointer. 

MULT  —  Multiplies  two  two-byte  binary  numbers. 
HL  point  to  last  byte  of  four  bytes.  First 
two  contain  first  number.  Last  two  con- 
tain second  number.  Answer  returns  in 
BCDE. 


NSRCH  —  Routine  to  locate  source  line  in  memory 
passed  binary  value  of  line  number  in  DE. 
Returns  address  of  line  in  HL,  CY=  1  => 
not  found. 

OUTR  —  Used  by  CONV  (CURT)  to  pad  output  to 
output  buffer. 

PAD  —  Pads  characters  to  output  buffer.  A  con- 

tains character:  B  contains  number  of 
pads. 

SYMSRT  —  Checks  a  character  string  to  see  if  it  is  a 
BASIC  symbol.  HL  contains  address 
pointing  to  1st  character  of  symbol,  C 
contains  length  of  line  that  contains  sym- 
bol. A  contains  type  of  symbol  sought. 
0  =  command  1=  keyword 

z  =  operator  or  delimiter  3  =  function 

Returns  with  377s  in  a  register  if  nothing 
found.  Otherwise  A  contains  symbol 
number  in  appropriate  KDAT  table.  Thus, 
for  symbol  type  2,  if  a  4  is  returned,  the 
symbol  found  was  the  fourth  one 
(starting  with  0)  in  table  KDAT3  (KDAT 
concatenated  with  2  and  1  or  A).  CIS  is 
updated,  but  HL  is  not. 

TTYIW  —  Inputs  a  line  from  teletype.  Stores 
starting  address  at  location  pointed  to  by 
HL.  Line  edits.  Returns  length  of  line  in  A 
register  (maximum  line  length  is  72 
characters). 

VALUE  —Called  with  HL  pointing  to  A  variable, 
constant,  or  function:  C  contains  line 
length,  returns  with  DE  pointing  to 
floating-point  value.  HL,  C  are  updated. 

VAR  — Called    with    HL    pointing    to    character 

string,  C  has  line  length.  Determines  if 
character  string  is  a  variable.  If  so, 
returns  with  CY=  1 ,  DE  pointing  to  value 
(subscripts  of  arrays  are  evaluated,  etc.). 
HL,  C  updated.  If  not,  a  variable  returns 
CY  =  0,  HL,  C  untouched. 

Writ  —  Dumps  contents  of  output  buffer  to 
teletype.  Uses  entry  WRIT1  with  D 
register  equal  to  one  to  suppress  CR/LF. 

ZROL  —  Part  of  floating-point  subroutines.  Writes 
a  floating-point  zero,  starting  at  location 
pointed  to  by  HL. 

The  preceding  list  contains  those  subroutines  most 
likely  to  be  used  by  someone  modifying  BASIC.  If  you 
plan  on  using  one  of  the  routines,  you  should  examine 
it  and  its  comments  carefully. 

Variables  —  Following  is  a  list  of  interpreter  variables, 
with  a  description  of  each  variable: 

MEMST  — Assembly  time  variable.  Contains  the 
first  available  RAM  location.  This  is 
where  active  variables  start. 

MEMEND  —  Assembly  time  variable.  Contains  the  last 
available  location  in  RAM. 
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SEND 
OBUFF 

IBUF 

STLINE 

NLINE, 
NL2, 
NL4, 
NL6 


KLINE, 
KL2, 
KL4, 
KL6 


PLINE, 
PL2, 
PL4, 
PL6 

KASE, 
LEN 

MULT1, 
MULT2 

SBSAV 

STSPAC 

LPNT 
CPNT 

KFPNT 

FREG1, 
FREG2 

HLINP, 
CREG 

NXTSP 

GREG 

MODE 
MESCR 


Has  value  6,  used  with  RST  instruction  to 
print  characters  via  ODT. 

Output  buffer,  the  first  location  contains 
the  number  of  characters  in  the  buffer  +  1 . 

Input    buffer,    occupies    same    area    as 
OBUFF. 

-  Points  to  first  source  line  to  be  executed. 
If  no  source,  contains  177777s. 

-  Contain  address,  binary-equivalent  line 
number,  forward  pointer,  and  length  of 
next  input  line. 


Same  as  above,  but  used  by  a  subroutine 
that  inserts  lines  in  sequential  order 
(insert). 


Subroutine  insert  to  order  statements  se- 
quentially. 


Temporary  storage  for  command  mode 
routines. 

Used  to  store  binary  values  to  be  mul- 
tiplied. 

-Temporary  storage  for  call-statement 
processor. 

-  Next  available  location  in  memory,  sym- 
bol table  starts  here  at  run  time. 

-  Pointer  to  the  current  line  at  run  time. 

-  Pointer  to  current  character  in  current 
line  at  run  time. 

-  Point  to  next  sequential  line  at  run  time. 
-Two  floating-point  registers. 

-  Temporary  storage  for  HL  and  C  registers 
for  routine  IN  P. 

-  Pointer  to  next  available  space  of 
memory  for  symbol  table. 

-  General  register,  in  and  out  instructions 
are  stored  here  and  executed  for  get  and 
put  functions. 

-Indicates  to  INP  routine  whether  input 
data  comes  from  source  or  teletype. 

-Temporary  storage  for  call-statement 
processor.  Points  to  next  available  space 
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after  symbol  table.  Area  after  the  symbol 
table  is  used  to  store  intermediate  results 
of  expressions  or  constants  passed  to 
user  subroutines. 

VARAD  — Temporary  storage  space  for  input- 
statement  processor. 

VEND  — Assembly  time  variable.  Indicates  end  of 
interpreter  variable-storage  area  and 
where  FWAM  pointer  is  to  go. 

FWAM  —  First  word  of  available  memory  pointer. 
This  is  where  user  source  programs  go. 

Some  of  the  above  variables  occupy  the  same  area 
of  memory.  This  is  because  some  variables  are  used 
only  in  the  command  mode  and  others  only  at  runtime. 
To  conserve  space,  they  share  the  same  memory 
locations. 

New  BASIC  Statements  —  To  add  additional 
statements  to  the  BASIC,  use  the  following  procedure. 
First,  insert  the  statement  keyword  in  the  data  tables 
for  subroutine  SYMSRT.  Then,  insert  the  starting 
address  of  the  statement  processor  in  the  interpreter 
JUMP  table.  Finally,  the  statement  processor  itself 
must  be  inserted. 

The  keyword  must  be  entered  in  the  table  KDAT2. 
The  first  byte  must  be  the  keyword  length  and  the  next 
bytes  hold  the  ASCII-coded  keyword.  The  table  must 
end  with  A  377s.  If  the  keyword  is  the  Nth  entry  in  the 
table,  on  return  from  SYMSRT,  the  A  register  will  hold 
N-1  if  the  keyword  is  found. 

The  starting  address  of  the  statement  processor 
must  be  inserted  into  table  JTBL.  The  order  of 
keywords  in  KDAT2  must  correspond  with  statement 
processor  addresses  in  JTBL  since,  on  return  from 
SYMSRT,  the  A  register  times  two  is  used  as  offset  in 
JTBL  to  determine  processor  address. 

The  statement  processor  must  be  placed 
somewhere  in  memory.  Generally,  the  first  thing  done 
in  the  statement  processors  is  to  load  the  pointer  to 
the  statement  (LHLD  CPNT)  and  increment  past  the 
keyword  (since  HL  is  not  updated  by  SYMSRT).  On 
entry,  C  contains  the  number  of  characters  in  the  line 
minus  those  checked  by  SYMSRT.  The  end  of  the 
processor  should  be  a  "J  M  PI  END"  instruction. 

New  Functions  —  New  functions  must  be  added  to 
SYSSRT  Data  Table  KDAT4  in  the  same  manner  as  for 
key  words.  The  function  itself  must  be  placed  in  sub- 
routine "VALUE."  Presently,  the  only  function  in 
VALUE  is  GET. 

Message  Lines  —  The  following  description  tells  how 
to  incorporate  messages  into  BASIC  output  routines. 
Currently,  to  output  a  message  to  the  teletype,  the  user 
executes  an  LXI  H.ODATA,  then  a  call  to  FORMK 
where  K  is  an  integer  indicating  which  message  is 
wanted  (i.e.,  K=z  indicates  "TURN  ON  PUNCH"). 
FORM  pads  the  message  into  the  output  buffer.  Then 
A  "CALL  WRIT"  writes  the  contents  of  the  buffer. 

Suppose  the  message  "POTATO  BASIC"  is  to  be 
added.  Preceding  the  form  9  instruction,  we  will  insert 
"FOR10:  INR  L"  At  the  end  of  the  ODATA  table,  we 
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add  "DB  ODAT8  and  377Q.".  And,  after  message 
ODAT  7,  we  add  ODAT8  DB  *  1 2,  "POTATO  BASIC." 
Now,  the  following  program  segment: 

LXI        H,  ODATA 

CALL    FOR10 

CALL  WRIT, 


will    cause 
teletype. 


POTATO    BASIC"   to   be   output  to  the 
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VEND 
SCMEM 
37  7Q 


MAIN    ROUT  INE— HANDLES    ALL    USER 


103J 

71 

01) 

21 

Hi: 

LODi 

*h 

01 

1U05 

71 

44 

21 

103(3 

\h 

FF 

100A 

?C 

00b 

36 

FF 

Afl 

4H 

F"» 

H1A 

Olb 

SA 

14 

M2: 

019 

<.n 

4H 

CI) 

00 

12 

011- 

7A 

4R 

21 

M3: 

.022 

73 

023 

73 

024 

7,  \ 

02^ 

026 

73 

(.1) 

T9 

4F 

02B 

1  F 

(JO 

020 

r,A 

030 

r,n 

t'i 

12 

nk 

03b 

f  D 

1* 

12 

,039 

03C 

ro 

HE 

10 

03F 

n 

IF 

10 

M*: 

044 

F  / 

0*7 

ir 

M*A 

9F 

04B 

30 

o*c 

16 

0*F 

30 

AA 

.053 

(A 

16 

LO 

.056 

3D 

1057 

r.r 

1)1 

11 

IJ5A 

f  A 

lOlij 

in 

I05t 

(A 

»M 

10 

1061 

in 

U62 

ORG 

LXI 

MVI 
LXI 

MVI 

INR 

MVI 

LHLO 
SHLD 
LXI 
LXI 
CALL 
CALL 
HLD 
NX 

NX 


H.OdUFF 

M.l 

H.STLlNE 

M.377Q 

L 

M, 377Q 

FHAM 

NLINE 

SP,M£  MEND-IO 

H, ODATA 

F0RM1 

WRIT 

NLINE 


ALL 

TTY1N 

40V 

:pi 

a 

jz 

H3 

;all 

ALPHA 

M4 

;all 

NUMB 

:nc 

WHAT 

;all 

INSERT 

JMP 

M3 

>WI 

:all 

SYHSRT 

INR 

A 

JNOTHING     IN    SUB    TABLE 
INPUT 


ilNITIALlXE    THE    OUTPUT 

;10    HAVE    LENGTH    ONE. 
;put   -l    into   STL INE 


;-l  IS  ALWAYS  END  OF  LI 
;GET  ADORE  S  OF  FWA  MEM. 
JSTORE  IN  FREE  SPACE  PN 
JSET  STACK  TO  HIGH  MEMO 
;SET  HL  TO  ODATA  (ASCI  I 
;PAC    "READY" 

1GET    NEXT    LINE    FUR    ACCE 

;MGVE    PAST    POINTERS    TO 


;GET    INPUT    FROM    TTY 

IMOVE    NUMBER    GF    CHAR    TO 

ill    IT    0 

;YEP    SO    TRY    AGAIN 

US    INPUT    AN    ALPHA    STR1 

IYEP--GO    DECIPHER 

;IS  INPUT  A  NUMERIC  STR 

JNJPE  —  FIND  OUT  WHATS 

;YEP —  GO  INSERT  NEW  LI 

;LOOP  ON  PROCESS 

iSET  UP  SYMBOL  TYPE  A-0 

;G0  F IND  COMMAND 

;REG.     A    RETURNED    WITH   - 

;  ITS    A" RUN    COMMAND 

;THE    DUDE    WANTS    A    PLST 


ANTS    A    LISTING 


;  I  T    WAS    A    PURGE    COMFA-JD 


106  5 

rn 

10t>B 

Fl 

00 

10  uA 

61. 

1060 

( I) 

U*» 

14 

1  )  !,) 

*F 

1071 

Fl 

1073 

(  A 

f>S 

1076 

(  11 

// 

1079 

DA 

10 

107C 

f'P 

HF 

10 

1U7T 

f) 

OH 

15 

1UH2 

FF 

OP 

1084 

(  A 

1087 

?\ 

1036 

Si 

iow 

?'* 

UbA 

2J 

10)}" 

?\ 

lode 

<i 

61) 

U 

1  1  ilC 

23 

73 

?J 

118F 

72 

1190 

C9 

1191 

F5 

1193 

1195 

23 

1196 

4E 

1197 

23 

G9 

1190 

C9 

;GET    CHAR.     FRCM    RtADER 
IIS     IT    I EAOER? 
;YEP    —    WAIT     FOR    GOOD    I 
JGOT    CHAR. 

;  I  S    IT    STILL    LEADER? 
;YEP--    KEEP    WAIT  ING 
MS     IT    ALPHA    STRING? 
JYEP--    SO    GO    INTERPRET 
;Nl,PE — SO    GO     INSERT     IT 
(GET    NEXT    CHAR. 
;1S    IT    LEADER? 
1YEP--GC    PACK    TU    KEYBOA 

JMLVE     PAST     POINTERS    OF 


;LCOP    CN    PROCESS 


ROUTINE  TO  HANDLE  AIL  SOURCE  LINE  INPUT. 
THIS  INCLUUES  INSF-KT  ION,  DELEATION,  AND 
ADUITIUN    UF    Nt«    SOURCE    LINES. 


lOflr 

.'I 

Inserts 

DCX 

H 

ICW 

71 

MHV 

K,C 

toil 

2* 

[NX 

H 

ID1)*' 

CO 

2A 

12 

CALL 

CV4 

1055 

FE 

05 

CPl 

[09? 

nA 

A2 

10 

JC 

1  SP  LA 

10')  A 

C4 

9E 

11 

CNZ 

WHAT 

1090 

7B 

MOV 

Aft 

LO'Jl 

17 

RAL 

luor 

DC 

9E 

11 

CC 

WHAT 

Ioa; 

2A 

*H 

21 

I  SRI  a: 

L'ILD 

NL  IN' 

10  A'. 

72 

MOV 

m,o 

10AG 

23 

[NX 

1JA7 

73 

M'lV 

M,t 

10AU 

21 

4B 

.'1 

LXI 

H, NLINE 
PTVAL 

lQAfl 

CD 

El 

OF 

CALL 

10AE 

2A 

49 

21 

LHLO 

STLTiE 

1UU1 

CD 

Ai 

12 

CALL 

r.HKi 

ion* 

■)? 

D* 

1° 

JNC 

ISRTl 

10rt7 

?A 

21 

LHLU 

NL  1Nl 

105A 

72 

49 

21 

SHLO 

STL INE 

1  )'.)') 

16 

FF 

I  SAT  11 

MVI 

0,3770 

10  IK 

5A 

MOV 

E.D 
STPNT 

10CU 

CO 

BH 

11 

CALL 

IOC  3 

23 

INX 

IOC* 

7t 

ISRT2: 

MUV 

A,M 

IOC 'j 

Ct 

05 

ATI 

5 

1UC7 

2A 

21 

LHLD 

NL  INF 

10CA 

H5 

AOO 

L 

10CH 

6F 

MOV 

L  |A 

1UCC 

3E 

00 

MVI 

A.  0 

lGf.f 

OC 

ADC 

10CF 

67 

MOV 

H,  A 

1000 

22 

4B 

21 

SHLIJ 

NL  INL 

1*10  3 

C9 

RET 

lODt 

22 

52 

21 

I  S«T3: 

SHL  C 

KLINt 

[007 

21 

52 

21 

I  SRT<,: 

LXI 

H.KL1 NE 
PTVAL 

10UA 

CD 

Efc 

OF 

CA1  L 

I0UU 

21 

40 

21 

LXI 

H.NL2 

1UE0 

56 

MOV 

D,M 

10E  1 

2C 

INR 

L 

10E2 

5F 

MOV 

E,M 

10E3 

21 

54 

21 

LXI 

H.KL.I 

lOEo 

46 

MUV 

S,M 

1(JF  I 

2C 

INP 

L 

10CH 

*i: 

MOV 

C.M 
IJCUMP 

lOE'J 

CD 

H 

OF 

CALL 

I  u  f  C. 

CA 

21 

11 

JZ 

1SRT6 

lOtF 

OA 

7A 

11 

JC 

1SR12 

10T2 

2A 

56 

21 

LHLD 

KL* 

10F5 

LU 

A3 

12 

CALL 

CHK1 

lUFd 

UA 

OF 

11 

JC 

ISRT5 

lUFrl 

F5 

PUSH 

10FC 

2A 

52 

21 

LHLD 

KL  INE 

10FT 

22 

59 

21 

SHLO 

PLINF 

1102 

21 

59 

21 

LXI 

H.PLI NE 
PTVAL 

1105 

CO 

Eb 

OF 

CAt  L 

1108 

Fl 

POP 

U   )9 

22 

52 

21 

SHLO 

K  L  1  NC 

HOC 

C3 

07 

10 

JMP 

liRT* 

110F 

2A 

4B 

71 

ISR15 : 

LHLD 

NLINE 

1112 

CO 

91 

11 

CALL 

NOLINt 

1115 

ca 

RZ 

11  16 

EB 

XCHG 

U17 

?A 

52 

21 

LHLD 

KL  INF 

ii  E« 

CD 

8B 

11 

CALL 

STPNT 

1110 

EB 

XCHG 

Hit 

C3 

BO 

10 

JMP 

1SRTI 

1121 

2A 

4B 

21 

ISRT6: 

LHin 

NLINT 

112* 

CD 

91 

11 

CALL 

NOLINE 

ll|1 

C2 

48 

11 

JN2 

ISRT8 

1  l?A 

2A 

49 

21 

LHLD 

STL1NE 

1120 

t  B 

XCHG 

112E 

2A 

52 

21 

LHLD 

KLINE 

1131 

E5 

PUSH 

H 

1132 

CI 

PUP 

B 

1133 

CO 

Fl 

01 

CALL 

nccw1 

1 1  i<- 

2A 

56 

21 

LHLD 

KL4 

1  1  3') 

CA 

44 

1  1 

JZ 

ISRT7 

u  ic 

FB 

XCHG 

11  )l) 

2A 

59 

21 

LH1  0 

PL  INC 

1140 

CD 

SH 

11 

CALL 

STPNT 

11*3 

C9 

RET 

11  ** 

22 

49 

21 

1SRT7: 

SHLD 

STLINE 

11*7 

f.9 

RET 

H4d 

2A 

56 

21 

ISRTB: 

LHLD 

KL* 

11*15 

IB 

XCHG 

114C 

2A 

4B 

21 

LHLD 

NLINE 

11*F 

CO 

8b 

11 

CALL 

STPNT 

1152 

2A 

52 

21 

1SRT9: 

LHLU 

KLINE 

1155 

FR 

XCHG 

1156 

2A 

49 

21 

LHLD 

STLINE 

1159 

ts 

POSH 

H 

L15A 

CI 

POP 

B 

115B 

CO 

Fl 

OF 

CALL 

OCOMP 

115E 

CA 

71 

11 

JZ 

I  SR11 

1161 

2A 

4B 

21 

LHLD 

NL  INF 

1164 

EB 

XCHG 

1165 

2A 

59 

21 

LHLD 

PLINE 

1168 

CD 

BR 

11 

CALL 

STPNT 

116B 

21 

51 

21 

ISR10: 

LXI 

H.NLG 
ISRT2 

U6E 

C3 

C4 

10 

JMP 

1171 

2A 

4B 

21 

ISRli: 

LHLD 

NLINE 

117* 

22 

49 

21 

SHLD 

STLINE 

1177 

C3 

6H 

ii 

JMP 

ISR10 

11  TA 

.'A 

52 

I  SRI 2: 

LHLO 

KLINE 

1  170 

EB 

XCHG 

11  7E 

2  A 

4B 

21 

LHLD 

NLINE 

1  181 

CD 

91 

11 

CALL 

NOLINE 

LIB* 

ra 

RZ 

11B5 

LO 

8  a 

11 

CALL 

STPNT 

1188 

f,  3 

52 

11 

JMP 

1SRT9 

;Tht    RUGTINE     SORTS    L INI 
-.THE    TEXT     USING    THE    FOR 
JSTOREU     II,    I  HE    TABLE. 
;GtT    61NAFY    FOR   NEW    LIN 
;IS     IT    HlNi    VALUE? 
i I TS    A    VAL  ID    NUMBER 
IINVALID    NUMdER — REPORT 


IPCINT     TO    NEW    L INE 


1FIND    THE     POINTER    VALUE 
IGFT    START    OF     SOURCE 
JCHECK    FUP    NU    TEXT 
;THCKE     IS    bOHETMlNG-STA 
;THIS     IS    (   IRST     LINE 
;MCVE    NL INE     TO    STL INt 
ISET    UP    -I     FOR    END    OF    L 

JSTORE     IT     AWAY     IN    PLINT 


1SIEF    PAST    NEW    LINE 

;SFT    UP    CURRENT    LINt 
;GET    CURRENT    L INE    AND 
:SE  T    UP    POINTERS 
IGET    BINARY    VALUE 
JUT    NEW    L INE 


IGET    CURRENT    L INE    BINAR 


IKUW    OU    THEY    COMPARE? 

JRtPL ACE/DELETE 

;KLINE>NL1NE 

■MOVE     CN    TU    NEXT    LINE 

;A«E    WE    DINE? 


JSET  UP  PREVIOUS  LINE 

(SET  POINTERS 

;Sf  I    UP    CURRENT    LINE 
■LOOP    ON    PROCESS 
IGET    NLINE    ADDRESS 
;l S    IT    0    LEN.    LINE? 
jYrS-UQ    NUTHiNG 


1G0    SET    END    UF    LIST 
;REPLACt    OR    DELETE 
INJLINE    MEANS    DELETE 
;G0    REPLACE     IF    NOT    0 
IGET    STL  INF 


KLINE    THEN    L 


il F    NOT    STLINE    THEN    GO 


JREPLACE    LINE 


;IF    KLINE    =STLINE    GOTO 


{PREVIOUS    LINE    PNTS.    TO 
;SET    UP    NEW    LINE    TU 
iPOINT    TO    MIKL4) 
!NLINE=STL INE 


;NLlNt     IN    FRUNT    OF    KLIN 


ROUTINE    TO    STORF  POINTERS     INTO    MEM    ARRAY 

HL    CONTAIN    ADDR.  OF    FIRST    WQRO    OF    ENTRY. 

THE    CDRESP0ND1NG  ELEMENTS     I HL2 ,HL*. HL 61    CONTAIN 

THE    NEW    ENTRIES. 


MOVE     -1L2/NL2/PL2     INTO 


LINE    FOR    SOURCE    STMT. 


IMUVE     LENGTH    OT     LINE 
{POINT     TO    f I PST    CHAR. 
;CCMPARE    LEN    TO   C 


INX 

H 

HQV 

M,E 

INX 

MUV 

M,D 

OFT 

INE     TO    CV 

ECK    NEW 

:           PUSH 

H 

'          INX 

INX 

INX 

INX 

MUV 

C.M 

INX 

CALL 

LENGT 

P<1P 

CMP 

C 

RET 

JANUARY  1977 


INTERFACE  AGE  97 


SOFTWARE  SECTION 


MICROCOMPUTER  DEVELOPMENT  SOFTWARE 


119E 

?1 

5A 

I  LAI 

rn 

44 

11A4 

rn 

DO 

12 

11A7 

C3 

13 

10 

11AA 

fi 

1  LAG 

i  k 

11AC 

/\ 

*iA 

1  I  AF 

rn 

4  I 

11B2 

r,n 

1)0 

1  1115 

w- 

1  LB7 

n 

06 

1  l'.'A 

f> 

11BD 

r*i 

ll'lC 

rn 

AD 

ElBF 

en 

1)0 

11C2 

r.i 

11C3 

r.5 

UC4 

en 

UC7 

CI 

11CB 

1 1 

r.D 

All 

11CC 

r.D 

00 

u 

11CF 

11  JO 

cs 

11U1 

/A 

49 

rn 

li>  7 

!>A 

IDA 

22 

hi 

l')0 

t  f 

FF 

I  CO 

7.2 

V 

1E3 

on 

1E4 

(.4 

411 

2A 

59 

1FA 

23 

ItH 

?i 

.ICC 

46 

im 

l  l  Er 

.i^ 

L  IF  J 

21 

LIFI 

r,p 

49 

.IF'. 

rn 

no 

.  1F7 

upa 

IF5 

ER 

IPC 

.1FT 

TH 

6a 

.202 

rr 

i)H 

1205 

t",3 

LA 

11 

1206 

OR 

01 

120A 

li- 

1200 

no 

12UL 

I20E 

ff 

91 

1210 

ca 

1213 

C9 

12it 
121*) 

lt'1 1 
12  19 
121A 
121=1 
I  ?\  ■ . 
121F 
1  i  ?.  j 
1221 
1222 
1223 
122* 
1227 


1221 

12  JO 

1211 

Ff 

(.A 

21 

ho 

12JA- 

I23rt 

n 

21 

OA 

22 

71 

.).l 

1248 

21 

65 

CO 

124F 

It  50 

1252 

57 

1254 

1237 

SF 

l25o 

1259 

125A 

12  5£> 

2C 

262 

263 
2u4 


1271 

1272 

F5 

1275 

127i) 

12  7C 

on 

i  /  a  ■; 

7d 

1235 

1287 

£9 

12  ia 

?* 

4*t 

CD 

I28t 

129J 

p 

LU 

L2<,5 

TA 

l2  9rJ 

7F 

129A 

129B 

66 

TAPE  : 


CALL 
CAIL 

J"P 


PUSH 
PUSH 

LXI 
CAIL 
CALL 
HV] 
POP 
HV! 
PU5H 
PUSH 
CALL 
CALL 
PDF 
POSH 
CALL 
POP 
POP 
CALL 
CALL 
P^r 
RFT 


H.OUATA 

F0RM7 
WRIT 
MIA 


FORM? 
WRIT 


SGET  (1UI  PUT  BUFFtK  ADUR 

;PAD  IT 

JUUMP  IT 

;JU"P  T()  RESTART. 


;GET  OUTPUT  HoFFFH  AUOR 
;PAC  IN  TURN  ON  PUNCH 
;DUHP  IT 
ISFT  UP  U  CLMP  LEADER 


;PAD  100  O'S 

fGG  DL  STANDARD  LIST 

!G0  PAD  AND  OUMP  TKAILE 


«ijti;-,e   To   list    tii  t  ty   rht    SOURCE    stkis. 

ALsJ     USLO     Til     :)UMP     TAPE. 

AlC.WS    IF-L    USCH    TO    INPUT    FIRST     LI  IE    OP 
."    FlRiT    ANO    LAST    LI  NFS. 


LHLO 

STL  1  .F 

C  A 1  L 

JC 

SOLD 

PL  IM 

LXI 

H.177777U 

SHI  D 

DC 

CNZ 

LHLO 

PLiNr 

iCHECh    FW     NC    SOURCE 

;G0    P( START 

;SET    UP    T(     START    LULKIN 


ijfc  T    LEK.     IN    REG 


CALL 

roRw«. 

CALL 

WR|  T 

P'lP 

Q 

LHl  U 

KlINi. 

x  c  ■ .: 

CAI  L 

91 

M.1V 

MOV 

TALL 

UtJ  I  T  T 

JMP 

LISl 

I'UiVt 
ICHFC 


TL.    NFXI     LlNt 
.     FUP     IMFRFUPTION 
-    Ct  NTINUf 


I.HiS    -.i.uTINt    ChECKS    PjRF    2    riM    A   CNTPL/b    CHAPACTtR 
$L.    IS.HJUNIJ     lHt\     EKtCuTlC'*     IS     Tf)    EC      INTtfiKJPTtd 


CilMROL     IS    PASStD    T 
iiU  I  T  T  :  I  .<  3 


CPI 

JZ 

PFT 


;TtSl  FLAu  PDRT 

;FLA(,    Tu    I  Y 

itlOTHlNb    THERf 

iFLAi    WAS    SET,    ULT    DATA 

InAS     IT     CMPL/S7 

;yes 

;nu,    f-  etuun 


CllAKAClEC     PfTURN    CYsl     IF    YFS, 


HUIi^5    >"Mti     Ati0    fll ■?"*    CHECK     IF    CCNTfNTS    DF    MEMORY 
1T.U1P\     1M1    CINT.M-,    ASCII    NUMERIC    uR    ALPHrifcTIC 
"     IF    f.L,. 


;SET    UP    ASCI  I     3 


MVI 

H.26J0 

A,M 

C<P 

CMC 

J«f 

POP 

RET 

PUSH 

B 

;StT    UP    ASCI  I 


PUSH 

H 

PUSH 

CALL 

PUSH 

PUSH 

JZ 

CVB2 

MOV 

INR 

M'JV 

LXI 

SHLD 

H,U 

MULT2 

MULT 

MOV 

A,M 

SQI 

a  on 

HOV 

MVI 

A  DC 

MOV 

I  NX 

XTHl 

KUV 

[NP 

L 

K(IV 

PUSH 

I  XI 

dck 

UCP 

L 

(iif.1    LtNUl  H    TF    SIRING 

il S    LENUTH^O? 
:YEP--iL:    TO    CVd2 
;SET    UP    TEHP    VAft   hASt 
•i*yt    LENGTH     IN   KASE 

:str   up  to  mult,   tsv 


;get  nfxt   char,   ano 

ISTRIP    ASCII     FROM     IT 
1THE   CC^VtRSION    algup.it 
;ot?o 

IOC,    WHUC     A>3 

;  JJE?IF'L<M|-<;GOB)*U 


MCV  CM 

pop  h 

R1  1 

RlitJIlM  ru  EVALUATE  LENGTH 
CFIAK  SIRING:  PASSED  ADO  OF 
Rt  rU«*NS     Lfcf.GTh     If,     RrG    A. 


JNC 

I  NX 

INK 

OCP 

r 

NLC2 

POP 

OflP 

PET 

iSAtft    R£GI STtRS 

ilMI  I  AL  [Ik     KtG    P 

;l S    HL IM)     AN    ASCI  I     NUMB 
;$£    Df.NE-    K«    a    CONTAIN 

;yep-  get   next  one 
; check  fcf  end  uf  LlNt 


!?bIii!IE  iSf&ff'K  g?¥?SE  h!fif,^  ■?"•  e«»>  m  value 


CALL 

RC 
MOV 


C,M 
OCCHP 

FOUND 


lufT    HFST    LINE 
! IS    It    -I     (FND    OF     LIST) 
JtS-    NL    SCUHCE-KETJRN 
i^i-Vt    LINt    NUMri.     intu    H 


(HUM  uu  they  CijfPARc? 

IiJUMP  HL  Til  GIT  PU1NTEH 
iMOVt  TO  NtXT  LINE  AND 


12  9C 

6F 

[2  90 

n 

AH 

12A0 

2B 

1- 

87 

12A2 

C9 

12A3 

r.* 

r 

E5 

12A5 

06 

no 

12A7 

Of 

01 

12A9 

09 

UAA 

LI 

12AB 

CI 

C9 

12A0 

12AE 

!>■) 

12AF 

12B0 

21 

00 

12B3 

w 

12B4 

12135 

57 

12B6 

36 

49 

12B8 

12B1 

C? 

(!? 

12BC 

69 

12BD 

77 

12BE 

CO 

110 

12 

12C2 

11 

12C3 

n. 

12C4 

OS 

12C5 

L7 

HH 

12 

12C9 

45 

12CA 

t.1 

12CB 

70 

12CC 

H 

12CU 

ni 

12CE 

(  I 

12CF 

C9 

push 

PUSH 

MVI 

HVI 

!U0 

POP 

POP 

RFT 


PUSH 

PUSH 

PUSH 

LXI 

MOV 

MOV 
HOV 
HVI 
CMP 
JNZ 
MOV 
MOV 

CALL 

INR 
MOV 
INR 

OCiJ 

i&z 

MOV 
HOV 

MOV 
MOV 
POP 

POP 
POP 
RET 


-PC  INT     TO    F  IRST 


;SAVfc  REGISTERS 
JHOVE  1  INTO  BC 
;UQUBLE    AOO    TO    SET    STAT 


;SAVt    REGI  STE-RS 


;CHECK    FOR    L  INE    LENGTH'" 


WRIT 


;RE-1NITIALI ZE    L 


I0ECREMENT    NUMB.    CHAR. 


ROUTINE    TO    OUMP   OUTPUT    BUFFER    TO    TTY. 


1202 

F1 

1203 

F5 

1234 

f5 

00 

1208 

12IJ9 

12DA 

1 2  'J  r, 

CA 

f-l> 

120F 

7F 

12E0 

F7 

12F  1 

12F2 

12F3 

OF 

12E6 

15 

12E7 

CA 

1-0 

12EC 

F7 

IF 

HA 

F7 

12F0 

(-1 

12H 

S6 

CI 

12F4 

12F5 

12F6 

r.  9 

PUSH 

PStf 

PUSH 

PUSH 

0 

LXI 

H.OPUF 

PUSH 

MOV 

C,M 

DC* 

JZ 

INR 

L 

MOV 

A.M 

RST 

INR 

DCR 

C 

JNZ 

OCR 

JZ 

MVI 

PST 

MVI 

A.212Q 

POP 

H 

HVI 

POP 

B 

POP 

POP 

RET 

IGfcT    OBUFF    AODR. 


;MUVE    CHAP. 
IPMNT    VIA    OUT 
JMOVE    TO    NEXT    CHAR. 


JPRINT    VIA    GOT 


L2F7 

2F8 

2FM 

15 

2FA 

E5 

2FB 

2F(f 

71 

2FF 

21    41 

102 

IE    OC 

jf)5 

6F 

H)l 

4E 

2C 

1339 

131M 

1  10fi 

131C 

38 

r?    23 

mi 

CA    3f 

1315 

21    0  1 

U13 

1319 

U 

I  JlU 

13  IE 

1322 

1323 

1  »2<- 

79 

1325 

132(. 

54 

1  J27 

132H 

[J29 

1j2A 

F5 

132t> 

F5 

13  2C 

132F 

71 

1330 

6F 

1331 

f? 

1352 

Li*-) 

1334 

1335 

U3o 

UJC 

liiO 

ir  ff 

1J3F 

7H 

1343 

1344 

1345 

134o 

ri 

1348 

4B 

U49 

4A 

C9 

K™nNETrj    LOCATE    CCMHANDS,     KEY    WORDS,    CPERATGRS, 
ANO    FUNCTIONS.       HL    CONTAINS    ADD    OF    FIRST    CHAR.: 
?Etv£,r2N!AI^S    LENGTH    OF    LINE:     RETURNS    SYMBOL    NUMBER 
IF    FCUND    IN    REG   A,    377Q    IN    A    IF    NOT    FOUNO.   ' 
ON    ENTRY    REG.    A    CONTAINS    TYPE    OF    ENTRY    SOUGHT: 

0  FUR  COMMAND 

1  FUR  KEYWORO 

2  FOR  OPERATOR  AND  DELIMITER 

3  FOR  FUNCTION 

SyMSRT: 


;SAVE    C    IN   LEN 


ILEN    IN    C    AND    BUMP    L 
IF  IRST     LhAF.     IN    0 

!f  irst  chap  of  user  st 

;anu  ccmpare 

;nj  match- TRY   again 
;Sft    UP    FGF    Nexi    char 
i  IF    DON!     EXI  T 

;DECHFUH,T    L  INfc    LENGTH 


PUSH 

0 

PUSH 

a 

PUSH 

H 

PUSH 

H 

LXI 

H.LEN 

LXI 

H.KOATA 

MVI 

E.O 

AOD 

MOV 

L,  A 

MOV 

MOV 

CM 

INR 

L 

MOV 

XTHL 

MOV 

A)M 

CMP 

SKI 

nr.o 

c 

JZ 

PUSH 

H 

LXI 

DCF 

M 

P-1P 

JZ 

INX 

H 

XTHL 

JMP 

1NP 

PUP 

MOV 

API) 

M.JV 

POP 

POSH 

POStl 

LXI 

MUV 

MOV 

HOV 

MOV 

IN" 

MUV 

INR 

A 

J'./ 

LXI 

INR 

H 

MVI 

E , 377U 

LXI 

OCR 

POP 

PUP 

pnp 

MOV 

POP 

;GFT    AODR.    UF     TABLE 


9E 

CO 

03    02    05    CE 

>3    DO    CC    U3 

03    CC    C9    03 

03    IJ3   C3    02 

03    UO    U4    CI 

FF 

J3    CC    C5    114 

03    UU    02    C9 

03    02    C5    CO 

0  3    0  3    04    CF 

03    C5    CE    C4 

03    C  7    CF    D4 

02  C9    C6 

03  C9   CE    00 

H  El "  " 

it 

04  C  7 
CF 

D3 


1MUVE    NUHDtR    OF    CHAP.    I 


IHC    CUOF    FROM  F-LRE    T.I     ThE    Nf  XT    L  INE   oT**?S*MUST*Bt*ON   ON 

3ATA:  0»  K0AT1    AND    3770 

OB  KDAT2    ANO    3770 

D3  KDAT1    ANO    3770 

.at.  .  Si?  KDAT,    ANO    377C 

,AT1:  gg  3,3220, 3250, 31oU 

n«  j, 3210, 3140. 323C 

n?  J.31'*Q.3U0.32jQ 

0"  3,32*0,3030,3220 

nfl  3,3200,3240,3010 

)4T2:  R2  3,3140,3050.3240 

OB  3,3200,3220,3110 

On  3,3220,3050,3150 

OB  3,3230,3240,3170 

OB  3,3050,3160,3040 

Dg  3.3070.317Q    3240 

2,3110,3060 

||3J10, 3160, 3200 


.       2  000 
'+2000 
'♦2  000 

cr*J3oQ 

•+200G 

■♦2000 

'♦2000 

•R' *200Q 

'♦2  000 

■♦2000 

■F'     UK    2000 


;pun 
;pls 
:lis 

:SCf 
!PTA 

I  LEI 

;  pr  ( 
;  «FM 
i  ST(; 
lENC 
;GOT 

;  if 

I  INP 

IOIF 

ICAL 


IRET 
J  FOR 


98  INTERFACE  AGE 


JANUARY  1977 


SOFTWARE  SECTION 


MICROCOMPUTER  DEVELOPMENT  SOFTWARE 


139t> 

139/ 

1393 

1396 
139C 

13  90 


145A 
1458 
145C 
1450 
145E 

14  5F 
1460 
1461 

1462 

14  64 
1468 
146A 


UH  2U00 
r-fl  2000 
N'  OR  2000 
UR  2000 
IR  200G 
i)R    2000 


rtlNG     VALUES: 


Ij9C 

01 

HI 

c3£       KUAT3: 

IjA^ 

01 

A) 

13A6 

01 

A9 

1  3  A  -i 

m 

bH 

13AA 

04 

04 

I  3  AC 

f  ft 

13  AD 

r.5 

13At 

CE 

13AI 

02 

13B  > 

04 

13B1 

CF 

1382 

04 

131)3 

D3 

131*4 

D4 

1385 

r.s 

00 

i  J  ».  7 

01 

AA 

13R9 

01 

AF 

01 

At) 

13  BO 

01 

AD 

138F 

FF 

1  7 

04       KDAT4: 

03 

13Cb 

FF 

13C9 

F5 

13C* 

06 

OU 

13CC 

CD 

F7 

OF 

13CF 

FF 

99 

1301 

CA 

Ji 

14 

1304 

FF 

FF 

13  D6 

CA 

F6 

13 

1  3  U  > 

FE 

DF 

133B 

CA 

F9 

13 

130E 

FE 

BA 

13!.,. 

CA 

CC 

13 

13E3 

FE 

BO 

13ES 

CA 

OS 

14 

13FH 

FE 

BC 

13EA 

CA 

CC 

13 

13ED 

77 

13EF 

23 

13fF 

04 

13F0 

CD 

14 

IS 

13F] 

C3 

CC 

13 

liFf, 

JE 

13r'i 

F7 

13F9 

2P 

UFA 

05 

13FU 

f  2 

CL 

13 

L3FF 

CI 

13FF 

AF 

143) 

C9 

1*01 

3E 

DC 

1403 

F7 

14  34 

IF 

OJ 

1  ',<)'., 

H 

1401 

T9 

I40r> 

■■' 

SA 

1404 

F7 

14. 1U 

3E 

00 

1400 

f  1 

ItOC 

7B 

140F 

P9 

1413 

0  3 

1411 

15 

1412 

f  5 

1413 

C5 

1414 

IE 

I,1 

14  lb 

It- 

JO 

1410 
141*1 

AF 
•<A 

141A 

7E 

14111 

t.2 

14 

1411 

tin 

14  IF 

fv 

2*1 

14 

1422 

14 

1421 

C3 

30 

14 

142u 

FF 

AC 

142b 

CA 

35 

14 

142b 

Hfr 

142C 

C2 

30 

14 

142F 

15 

1*30 
1*11 

f  3 

77 

14  32 

rs 

1433 

F3 

1434 

Jf 

1415 

2  1 

14J6 

05 

143/ 

C2 

IB 

14 

143A 

79 

144J 

?r 

144  1 

?( 

1442 

,'{ 

1443 

;t 

1444 

?i. 

1445 

2C 

144i, 

?( 

1447 

2C 

6F 

144* 

4C 

144A 

79 

144-3 

FF 

OJ 

144J 

(,P 

144E 

23 

144F 

7F 

1450 

06 

01 

CO 

AO    12 

1455 

JO 

1.2740,  1,2760 

•<■ 

1.2540,  1,2  750 

1,2510 

■  1  * 

1, ' ;' «-2000 

4 

THE 

'T'    :1R    2000 

•H«      iR    200Q 

*E'     .IR    2000 

'N*    IK    2000 

2 

III 

•T'     JR    2000 

*U'    MR    2000 

4 

'5'    .IR    2000 

•T  ■    UR    2000 

■P'    'IR    2000 

1  ,  ■*'  tZOOQ 

1 ,2570, 1 ,2530 

'/* 

1,2  55  0 

377Q 

3,3070, 305li,  J24Q 

i»f  1 

3.32JQ, 3250,3240 

PUT 

377Q 

PUSH 

H 

MV  i 

B,0 

CALL 

CHAP.2 

CP1 

2310 

JZ 

1  IN5 

CP1 

3  7  7Q 

JZ 

T  1N2 

CPI 

3370 

JZ 

TIN2+3 

CPI 

2120 

JZ 

T|  M 

JZ 

T  1N4 

CPI 

214Q 

JZ 

T1N1 

MflV 

1NX 

INR 

B 

CALL 

HEMFJL 

JMP 

I  INI 

MVI 

A ,  J  3  7  0 

HST 

SEMI 

;CNTRL     Y? 
(RUB0UT7 

;BACK     APfiGW     IftUBUUTI? 

;lf  ? 


P(-  IM     VIA    UUT 


1 1  N5  : 
T  INS  A 


RFT 

MVI 

psr 

MVI 


t n  mi 

PLSH 

PUSH 

PUSH 

MVI 

MVI 

XRA 


«'P  IM     VIA    DOT 


(PR  IM     V  1A 


JMP 

ysTHi 

CPI 

2  40C 

JZ 

PK2 

CMP 

F 

jn; 

I  i  ■. 

ncp 

D 

XTHL 

MOV 

M,  A 

I  NX 

H 

XTHL 

INF 

C 

I  m-lf. 

OCR 

8 

JNZ 

PK1 

MflV 

A,C 

LANKS     FROM    SlUHCt    UNL155    tNCLCSEU 
ISAVL     RLG'5 


JlNlT     fc     FLK     COMPARES 

;tI=l=>HlTH!N    OUOTlS,     IF. 

ICIEAF     A 

iCHFtK     INPUT     "OOF 

igU    CHAR 

;n  ItMlN    001. Tt     SIRING 

;1 S    IT     151     "7 

\\W   -    PFOl.tbU 

IVES,     SET     (LAG 

;tCNTINUl 

US     II      A     bf'ACE  ? 

IVES    -    LLAVE    CUT 
;2N0    "? 

;nl   -   Ci.ni  INui 

;«f  SFT     FLAG 

I^t"  T    DESTINATION    4  DURE  S 

;SAVC 

;.iU"R     PMf  . 

(GET    SDUhLF     AOU. 

;t)UMP    CHAP  .     CNT 

lIU'P     PNTF . 

;OCP     INPUT    L 1NE    ChAR    CN 

;Ml  "t     -    GI      ACA  IN 

•CHAK    cm    to    a 

;kESICR£     PEG'S.    REIUPN 


;     RMUTlNf.1     TO        PAD    MfiSA&fcS     TL 

1UTPUT    HGfl  r 

;     FHR12    PADS     •UNUERFLJH1 

;     Fl  K  1  I     PADS     ■LVlKFLtW 

;     FtiHJ     PADS     -ZtPfiDI  VIDE- 

;     rul^M')    PADS     'INPUT     bFRflR.     TRY    AGAIN' 

;     Fnp^ri    PADS     •MtWIttV    'DLL1 

;     FGPM7     PADS     'HHAT7' 

;     FLOMi,    PAPS     '  IK   L  INF' 

;    FCRH3    PADS     'fci-.KOR' 

;     FDRM2    "ADS     -TURN    UN    PJNCH* 

;     Fl,hM  I     (■  ADS     "RF  A1)Y' 

;     FTKM5    PAUS    SOURCE    LINE,     PASSED. 

ADJF.CSS    I.F 

;     LENGTH      IF     I  l\f     IN    ML      PFGS. 

;     FEKH6    PADS    LhAk    STRINJ,    PA5SEJ 

AUO    'IF     F  IRS 

CHAR     IN 

;     IILi     LENGTH   llf    STP1N.     IN    REG    I 

!,-R12:             INR            L 

;  Tt.fc    t  NIPY 

PI.  I  NT     I  NCR 

FCRll:             INP            L 

;PR(1PER     UA 

A    PdINT 

rt'PlOi             INR            L 

Fu.iM9:             I'jw            L 

FJKKS!             IN"            I 

[IRP7:             INR            L 

-OKI*  4!             IN«            L 

FIIRM3:               INP              L 

FURM.':               J  N4              L 

ruKMl :             MHV            L ,M 

•POINT     1U    PROF 

FURM5;              MUV             C ,M 

JMLVt      LING 

H     INTU    C 

I  NX 

MVI 

CALL 

OCR 

JNZ 

PET 


THE    CODE    FPUM    hEPE    '0 


NEXT 

ODATl  AND  3770 

UDAT/  AND  377C 

UDAIJ  AND  3770 

00AT4  AND  3770 

t'DAT5  AND  3770 

UDAIu  AND  3770 
flDAT7  AND  377Q 
UDAT3  AND  3770 
UDAn  AND  377Q 
DDAIJ  ANO  377C 
5,  'RE  ADY' 


146t 
1472 

147o 

14  ra 

14  7C 
UBO 
1481 
1485 

I4a<) 

148B 
U8F 
l-M 
1495 
1499 
1490 
14A0 
14A4 
14A3 
14AC 
1480 
I4H4 
14B7 
14BB 
14BF 
14C2 
14C6 

14CA 
14CB 
14CF 
1403 


14D5 
1400 
14DB 
l^Jrt 
14DE 
14F0 
1-.E3 
14E5 

14EB 
14FA 
14EU 
14EF 
14F? 
14F4 
1*.F  7 
14F8 
14F9 
14FA 
14TLI 
1500 
1531 
15U2 
1505 
15J(, 
15J7 


laJb 
1509 
150B 
150D 
1510 
1512 
1513 


1514 
1515 

1516 
1517 
1519 
15  1A 
I5  1rt 
1510 
151E 
151F 
15  j  2 
15?  3 
1524 
152  5 
15  23 
1529 
152A 
152B 
15  2C 
152F 
1532 
15J5 
15  38 
I53n 
153E 
1543 
1542 
15  45 
1548 
154A 


4E    2J    4F     4F 


20    4C    49    4F 


45       0DAT3: 
52 

4E       UUAT4: 


05    57  48    41       0UAT5: 

54  3F 

OE     40  45    4U       UDATo: 

4F     52  59     20 

46    5  5  4C    4C 

an  8a  3F 

16    49  4E     50       DDAT7: 

55  54  20  45 
52  52  4F  52 
2C  20  54  52 
59    20  41    47 


41    49    *,h 


09    5a    4E     44 
45    52    46    4C 


E5 

36    30 
C3    Dfc     14 
CO    08     15 
FE    99 
CA     04     14 
FE    FF 
CA    00    15 

rl     Of 


fiUATB  ' 
4E 

45      U0AT9: 

4F 

UOA10: 


CO    00    12 

he  eo 

FF     04 
CC     9F     11 
31    F5    27 
Of     01 
C3    4  7    10 


PgSH 

MVI 

JMP 

CALL 

CP  I 

JZ 

CPI 

JZ 

CPI 

JZ 

CPI 


POP 
XRA 
PFT 


8,215Q,212U,'ERRnR     • 

9,  •     IN    LINE     ' 

5,  "i*»AT7' 

14, 'MEMORY    FULL', 2150,2120, '?* 

£2 1* INPUT    EPRUR,     THY    AGAIN' 

10, 'INDEFINITE- 
B, 'OVERFLOW 
9, 'UNDERFLOW* 


B,0 

PIN1A 

CHAR-. 

231C 

T  IN5A 

377C 

PIN3 

337Q 
PI  (13 

2120 
T  IN44 

2150 

PJN1 

M,A 


Mtur INF 
CHAP  5: 


INPUT     CHAR     FROM 


PUSH 
MVI 
OUT 
CALL 


-STORE     IT     AW 


ilS    MEM.    FUIL7 
;LUGP    CN    PROCESS 
;OtLETE    THE    LAST    CHAR. 
-MUST     INSURE     THE     LINE     1 


INPUT    RELUCSI 

GET    CHAP. 
1ERHINATE    P-EQUEST 


PUSH 
PJSH 

PUSH 

MVI 
ADO 
M1V 
MVI 
ADC 
MflV 


Mnv 

ut)V 

CALL 

POP 

PHP 

POP 

RNC 

LXI 

CALL 

CALL 

CALL 

CALL 

CALL 

SOI 

CPI 


SP.M-  MFND-10 

C.l 

M4A 


;SAVC    REG.B 


ItSTAbLISh    HEM*50    IN    BC 
;MOV£    SP     INTO    HL 
;SE  T     UP    FLP    rCJMP 

;CY=0    THEN    OK     TO    CUNTIN 
[MEMORY    FULL  — PAD 
;HE  SSAGE    AND    WRITE 
iGCT    USER    RESPUNCC 
;MUST     8F    1,2    OR    3    FOR    C 


;LCOP    CN    CGNTRUL     5ECTI0 


ROUT  INI     TO    EVALUATE    BOUNDS    FOR    LIST    ANO    PL  1ST 
Cf'^MANi'S.    PETUFNS    PLlNE    AS    FIRST    LINE,     KLINE 
AS    LAST    LINE     TO    Bf     LISTED. 


1540 

2A 

4t> 

21 

bOUN 

155J 

3E 

09 

1552 

35 

1553 

6F 

1554 

3E 

00 

15  5(. 

8C 

15S7 

67 

155B 

fct 

15  59 

CD 

14 

12 

155C 

04 

9F 

11 

15  5f 

c:> 

2A 

12 

1562 

F5 

1563 

C5 

1564 

CD 

A3 

15 

1567 

'.  1 

L56B 

2B 

1569 

22 

59 

21 

15oC 

Fl 

BND1 

I5a0 

Fl 

15&F 

K 

15&F 

85 

1570 

6F 

15  71 

3E 

00 

1573 

BC 

1574 

67 

15  75 

3E 

00 

1577 

B9 

15  7t) 

C8 

1575 

00 

15  7A 

CD 

14 

12 

15  7n 

D4 

9F 

11 

I  58  J 

D5 

1581 

CO 

2A 

12 

1584 

D5 

1585 

f.5 

15Ho 

CD 

A3 

15 

1589 

CI 

153A 

23 

1588 

56 

ISBC 

23 

I58il 

5E 

lSdt 

EB 

15BF 

22 

52 

21 

1592 

Si 

1593 

El 

1594 

79 

1595 

FE 

00 

159  7 

C2 

9E 

11 

159A 

44 

159H 

4D 

159C 

i  0 

Fl 

OF 

L59F 

DO 

15A3 

C3 

9E 

11 

15A3 

2A 

49 

21 

BNU2 

15Au 

46 

8ND3 

15A7 

23 

15AB 

4E 

15A9 

CO 

Fl 

OF 

15AC 

D8 

15A0 

ca 

15AE 

E5 

15AF 

23 

15B0 

7E" 

15HI 

23 

15B2 

66 

151i 

6F 

15B4 

CD 

A3 

12 

15B7 

CI 

15BS 

02 

A6 

15 

I5sa 

C5 

15BC 

El 

1580 

C9 

MVI 
ADD 
MOV 
MVI 

A  DC 

MOV 

PUSH 

CALL 

CNC 

CALL 

PUSH 

PUSH 

CALL 

POP 

DCX 

SHLLi 

POP 

POP 

INP 

AOO 

MHV 

MVI 

ADC 

MOV 


RZ 
OCR 

CALL 

CNC 

PUSH 

CALL 

PUSH 

PUSH 

CALL 

POP 
INX 

MUV 
INX 

MOV 
XCHG 


CPI 
JNZ 
MOV 
MUV 

CALL 

PNC 

JMP 

LHLD 

MUV 


H,  A 

NUMB 
WHAT 
CVB 
PSw. 

B 

BNU2 

B 

PLINt 


CVB 
0 

B 
BND2 


A.C 

0 
WHAT 

B.H 

C,L 

DCDM.J 

WHAT 

STLINE 


;GET    AODR.    UF    Ntw    LINE 
; INCRtMENT    9    TO    GET    TO 

;THE    AODR.     I S    NOW    THERE 


;SEF     IF    THERE     IS    A    NU'IB 
;  J  T     IS    NOT 

;CCNVERT    NUMbER    TO    BINA 


JGO     F IND    F 1RST     L 1 NE 

i STORE     IT     WAY    AS    F IRST 

;SE  T    UP     TL    GET    UPPER    BD 

;UPPER    BOUND    AODR     IN    HL 
;IS    THAT    END    CF    LINE? 

;  I  S   NEXT    CHAR    NUMb? 
INCT     NUMBER     — WHZTS     UP 

1CCNVERT    TO    BINARY 

;oO    F IND    SECOND    BOUND 


ISETUP     TU    STORE     IT     INK 


END    DF     LINE 


;SE  I    OP     TO     SEARCH    FROM 


PUSH 

H 

INX 

MUV 

A,H 

INX 

MOV 

H,M 

MOV 

L,A 

CALL 

CHKl 

POP 

JNC 

PUSH 

B 

POP 

RF  T 

INOPE — LOOP    CN    PROCESS 


13. 


TORN    ON     PUNCH 


JANUARY  1977 


INTERFACE  AGE  99 


SOFTWARE  SECTION 


MICROCOMPUTER  DEVELOPMENT  SOFTWARE 


ROUTINE  TO  UUTPUT  ERROR  HSG.  TU  USER. 
REG  A  CONTAINS  BCD  ERROR  NUMBER,  HL 
LUAUED  WITH  VALUE  OF  KLINE. 


158E 

?i 

13 

10 

15C1 

n 

15C2 

21 

14 

15C5 

FS 

15C7 

r.D 

46 

14 

15CA 

15CC 

48 

7A 

15CE 

07 

1SCF 

07 

1500 

07 

07 

E6 

L5U4 

ro 

HO 

1506 

en 

All 

1? 

7A 

OD 

0? 

15 

15UE 

1  1 

15GF 

r.n 

14 

2A 

I>1 

23 

[516 

23 

15T7 

?1 

?j 

4E 

15FA 

23 

CD 

71 

12 

4F 

4F 

15F2 

CD 

00 

1/ 

[5FS 

C9 

if 

07 

n 

or 

I5FB 

*f 

OH 

0/ 

u. 

1600 

H 

04 

1402 

(  4 

07 

If. 

1605 

IF 

ti? 

?'* 

16Jd 

on 

10 

160A 

r.3 

bfc 

lb 

1678 

?A 

48 

167B 

L67E 

21 

AA 

L681 

94 

L684 

21 

L687 

L688 

F4 

L689 

2A 

49 

L6BC 

L68F 

i  n 

1692 

1695 

if 

.617 

-69A 

L690 

F5 

.696 

.6A1 

rn 

L6A4 

1A 

.6A7 

<,f 

l6A8 

6A9 

16AA 

23 

16AB 

6AC 

21 

6AD 

?1 

6AE 

rn 

OS 

6rti 

rn 

if 

684 

667 

AF 

6B3 

*r 

6  09 

r.n 

F  7 

6BC 

FF 

hh 

6BE 

c? 

("ft 

IF 

oC3 

r.3 

BF 

hCb 

?? 

6C9 

6CC 

67 

LXI 

H.MIA 

PUSH 

H 

H.ODA 

PUSH 

MOV 

n.A 

CALL 

F0RM3 

MVl 

e.i 

MOV 

C,B 

RLC 

RLC 

RLC 

RLC 

ANI 

ADI 

2600 

PAO 

MOV 

OCR 

C 

JP 

ERRhl 

POP 

FGRM^ 

WILD 

klin; 

I  NX 

H 

INX 

INK 

H 

INX 

H 

MOV 

C.H 

INX 

H 

CALL 

LENGT 

MOV 

CALL 

F0RM6 

CALL 

WRIT 

RET 

IHETURN  address 

;PUT  ON  STACK 

[OOTPUT  BUFFER  DATA  TAB 

[SAVE  ERROR  NUMB.  IN  0 
;PAD  'ERROH  * 
;INIT  FDR  PADS 
;  [NIT  AS  CNTR. 
[GET  ERROR  NUMB. 
[ROTATE  HIGH  4  BITS  TQ 


;MASK 

[CUNVE4I  TC  A5CI  1 

[PAO  IT 

[GET  FRPCR  NUMB. 

[ANOTHER  fASS? 

JYES 

[NO-CONI IMUE 

;PAD    • IN   L INF' 


;  THIS    RUUTINE     INCREMENTS    H    ANU    L    AND 

;  DECR.    CICHAPS     IN    LINE)    SHOULD   C    RESUII 

;  IK    0    THEN    THE    ERROR    CuRRES.     TO    FNTRY    PNT. 

;  IS   G1VFN 


ICP7: 

HVI 

A,  7 

JMP 

INCPT 

1CP«: 

MVI 

a, a 

JMP 

INCPT 

A,  t. 

JMP 

INCPT 

MVI 

A. 2 

INCPT: 

INX 

DCR 

C 

RNZ 

JMP 

ERROC 

FSYM    FINOS    SYMBOLS    IN    TABLE 

B.C    CUNTAIN    SYMBOL 

ret   hi rn  r  ,c,n,E   same 

ti    AND    L     PUT     TU    VALUJ      I  1ST     BYTE  1 

CY=1        =>     FDUND 

CY=0       AND    A    SCALAR    V AP .    =>     INSER 

AND    SET    T(l    0 
CY=0       AND    AN    ARRAY       =>    ND    ACTION 

H    AND     L     PNI     TO    LAST    ENTRY     IN 


TED 

SYMBOL     TABLE 


L600 

05 

FSYM: 

PUSH 

D 

160F 

AF 

XRA 

A 

160F 

80 

ORA 

B 

1610 

C.A 

14 

16 

JZ 

AR 

to  13 

3F 

CMC 

1614 

F5 

ARI 

PUSH 

PSW 

1M5 

2A 

59 

21 

LHLD 

NXTSP 

1618 

CS 

PUSH 

B 

1619 

44 

MOV 

B.H 

161A 

40 

MOV 

C.L 

161K 

2A 

4b 

21 

LHl  D 

STSPAC 

16lfc 

54 

MUV 

D.H 

IC1F 

50 

MOV 

E  .L 

16  20 

CO 

Fl 

or 

CAU 

DCCMP 

16^3 

ci 

POP 

B 

[624 

CA 

44 

16 

J7 

NOSYM 

1627 

CD 

A3 

12 

LUKUN: 

CALL 

CHK1 

162A 

DA 

16 

JC 

NUENt 

162U 

54 

figv 

0,H 

162E 

50 

MOV 

EtL 

162F 

78 

MOV 

A,0 

1630 

BE 

CMP 

lbJl 

C2 

3H 

16 

JNZ 

NuMAT 

16  34 

23 

INX 

H 

1635 

79 

MUV 

A.C 

1630 

BF 

CMP 

H 

1637 

CA 

71 

16 

JZ 

tNTRY 

163A 

2R 

OCX 

163iJ 

23 

NUMAT: 

INX 

163C 

23 

INX 

16  3D 

7E 

MOV 

A.H 

163E 

23 

INX 

163F 

66 

MOV 

H,M 

16*0 

6F 

MOV 

L.A 

1641 

C3 

27 

16 

JMP 

LUKIP1 

;     AFHIVE 

HERF     IF 

SYMBOL 

TABLE     IS    E 

1644 

IB 

NliSYH: 

OCX 

D 

1645 

IB 

OCX 

U 

;     ARRIVE 

HERE    WHEN    NO    ENTRY    TUUND 

1646 

2A 

59 

21 

NIIENT: 

LHLD 

NXTSP 

1649 

CR 

XCHG 

164A 

Fl 

PHP 

PSW 

164B 

02 

7b 

16 

JNC 

FBAC 

164F. 

CO 

on 

11 

CALL 

STPNT 

1651 

FR 

XCHG 

1652 

70 

MliV 

M,B 

loSi 

23 

INX 

16  54 

71 

NOV 

M,C 

1655 

23 

INX 

H 

1656 

F5 

PUSH 

1657 

23 

INX 

H 

1658 

23 

INX 

y 

16  59 

23 

INX 

165A 

23 

INX 

H 

165B 

23 

INX 

16  5C 

23 

INX 

16  50 

22 

59 

21 

SHLD 

NXTSi' 

1660 

CO 

14 

15 

CALL 

MfcMFUL 

1663 

Fl 

PUP 

H 

166-. 

36 

FF 

HVI 

M, 377Q 

1666 

23 

INX 

1667 

36 

FF 

MVI 

M,"377Q 

1669 

23 

INX 

H 

166A 

CO 

CD 

OF 

CALL 

EROl 

166D 

B7 

ORA 

A 

166E 

C3 

76 

16 

JMP 

FBAC 

1671 

Fl 

ENTRY: 

POP 

PS* 

1672 

23 

INX 

1673 

23 

INX 

1674 

23 

[NX 

1675 

37 

STC. 

1676 

Dl 

FBAC: 

POP 

0 

16  7  7 

C9 

PET 

;CHECK     TU    SFF 
JIF    SYMBOL     TABLE 
;EHPTY 


ICHECK  FDR  END 
JSAVE  OLD  PNTR 

;Dfl    VARIABLES    MATCH 


[NO   MATCH    GET    NEK    PNT. 


=STSPAC-2    SO    STPNT  .wC 


;ADO.    CF     FREE    MEMURY 

;T0    DE ,    HL    HAVE    LAST    SY 

IAPRAY7 

;YfcS,     RETURN 

[UPDATE    PNTR 

INXrSP    TU    HL 

ISTIIRL    VAR  . 


1STCKE    NXTSP+8     IN    NXTSP 


UNIT     III    F  LT.    PNT.    0 

iCLEAH    CY 

IRESET     CARRY    AND    RETURN 

;VAR     FUUNE 

■.MOVE    PNT.    TO   FIRST    BYT 

;UF     FLT.     PNT.    NO. 


HE     1NTERP. 

XTSP 

LHLD 

SHLD 

NXTSP 

LXI 

H.BLJTNS 

LXI 

PUSH 

PUSH 

LHLD 

STL  INE 

CALL 

QUI  TT 

CALL 

JNC 

KVI 

ERRDW 

JMP 

SHLD 

PUSH 

LXI 

H.LPNT 

CALL 

LDA 

KLtN 

MOV 

INR 

POP 

INX 

H 

INX 

H 

INX 

H 

INX 

CALL 

ICP2 

CALL 

ALPHA 

JNC 

LL 

INR 

A 

CALL 

SYMSHT 

CPI 

3770 

JNZ 

HVI 

AI2 

ERRO* 

JHP 

SHLD 

CPNT 

i  IN1T  SP  FDR  NESTING  ST 

JPRECAUTICN,  IN  CASE  RE 
[EXECUTED  BEFL.RE  A  GOSU 

[START  CF  SUURCE 

[CHECK  FOR  INTERRUPTION 

;HL=-1  =>  NG  MORE  SOURC 

[ERROR  1,  NO  END  STMT. 

[DEFINE  VALUES  UF 

[KFPNT ,KLEN 

[CHAR- S  IN  LINE  TO  C 


16CD 
16CE 
16D0 
L6D1 
1602 
1603 
16D4 
16D5 
1606 
16D8 
lof:A 
16  DC 
160b 
16E0 
16E2 
16E4 
U.E6 
1  6  F  B 
16EA 
16EC 
16EE 

l6ro 


16F2 
16F5 
16F8 

16FH 
16F0 


1704 
1705 
170t> 

1  7f)v 
170C 
170U 
171J 
1712 
1715 
L7  1ii 
171B 
171D 


1720 
1723 

I  7.% 
1725 
1726 
1729 
172C 
172E 
17.11 
1732 
1735 
1737 
17  38 
17  31- 
173L 
17..! 

1742 

174  3 
1745 
1746 
17<-7 
17^.9 
174A 
17  40 
1  7',L 
174F 
1  750 
1752 
1755 
1758 
1759 
175A 
17  5L 
175F 
17  60 

1761 
176-i 
1765 
1768 
1769 
17oA 
1  76C 
1761) 
17oF 
176F 
1771 
1772 
17  7^ 
1775 
17  76 
17/7 
1778 
17  7'J 
177A 
17  7b 
L77F 
17  7F 
I7B0 
1781 
17.H/ 
1783 
1784 
1787 
1766 
1789 
17BC 
1780 
I7-)u 
1793 
1794 
1795 
1796 
1797 
17  9A 
1  79H 
179T 
17AU 

17AI 

l/Ai 
17A5 


17A8 
17A9 

I7AA 

17AB 
17  AC 
I  /At: 

17AF 
1780 

1/IU 
1  !i:i 

win 

1  IWh 
1  7  it  7 
1788 
17B9 
1TBA 


(,f 
E9 

DD  IB 
95  IA 

ac  ie 

13  10 
F2  lu 
00  17 
7D  1C 
4C  IB 
20  1  7 
5A  LO 
^0  ID 
E5  ID 
E7  ID 
09  IE 


CO  AJ  12 

OA  13  10 

IE  03 

C3  BE  15 


17 

C2  15  17 

3E  04 

C3  BE  15 
CD  88  12 
02  8C  16 
3E  05 
C3  BE  15 


C2  2C 
CD  Fo 
CD  2A 


17BB 

C5 

17BC 

06    01 

17BE 

17CI 

CI 

17C2 

C9 

[BAD  KEYWORD 


17C3 

rn 

60 

WC6 

08 

17C7 

^IF 

WC9 

cn 

F7 

FF 

Sit 

1  7  C  1 

I   A 

1703 

(2 

119 

17D6 

r.3 

7ri 

1709 

21 

17DA 

21 

17DB 

WDC 

79 

17D0 

87 

WOE 

(A 

WEI 

3F 

AH 

BF 

1764 

r? 

i  n 

WEA 

LU 

C  1 

19 

DAD 

D 

MOV 

A.H 

INX 

MOV 

H(H 

MOV 

L.A 

PCHL 

DW 

LE  T 

Ow 

PR  I 

DW 

IE  NO 

MIA 

DM 

ENOO 

DW 

GOTU 

DW 

IFRT 

INPUT 

DW 

OIM 

DW 

CALLP 

DW 

f.QSUfl 

RETR.'J 

DW 

FnR 

DW 

NEXT 

:essor 

KFPNT 

CALL 

CHK1 

JC 

MIA 

[PNT.    TO   PRDPER    PROC 
[ADD.     IN    JUMP    TABLE 
[GET    PROC.    ADD. 


BO    TO    PROCESSOR 


INX 

INX 

CAl  L 

CALL 

ORA 

JNZ 


MVI 
JMP 

CALL 
JNC 
MVI 
JMP 


ERR  EW 
[LHOP 


DIMENSION     PROCESSOR 
M:  LHLD         CPNT 


JMP 

ERROr: 

MOV 

B,H 

CALL 

1^7 

A,  25^10 

CMP 

M 

ER6 

CALL 

1CP7 

CALL 

CVB 

AOD 

L 

MOV 

L.A 

MVI 

A.O 

A  DC 

H,  A 

MVI 

A.251G 

CMP 

H 

JNZ 

ER6 

PUSH 

PUSH 

8 

MOV 

C  ,B 

B.O 

CALL 

FSYM 

JNC 

NDOU 

PUP 

6 

POP 

MVI 

A,  1H 

f   Fr<ur' 

JHP 

PUSH 

0 

XCHU 

LHLD 

NXTSP 

XCHL, 

CALL 

STPNI 

XOtl, 

POP 

D 

MVI 

M.O 

INX 

MOV 

HVI 

M.37/U 

INX 

HVI 

M.377Q 

CMA 

MOV 

Ft,  A 

CONT  : 

CALL 
INX 
INX 
INX 

INX 

ZROL 
H 

INX 

8 

PUSH 

CAL  I 

MtMfJL 

MOV 

H,B 

MOV 

L.C 

CALL 

CIIK1 

PUP 

H 

JNC 

CONT 

Shi  D 

NXTSP 

PGP 

B 

?n? 

[NX 

DCP 

C 

JZ 

I  END 

DCP 

c 

JZ 

ER6 

MVI 

A, 25V  J 

CMP 

M 

INX 

JZ 

□LOOP 

JMP 

ER6 

[    Rl-UT  INE    TU    CL 

PY    CONT  ENTS    PNTEO    T 

[     BY    OE 

TO    LUC.ATIUN    H,  L 

CJPUli: 

PUSH 

PSH 

PUSH 

B 

PUSH 

D 

PUSH 

H 

MVI 

8.4 

COPOl: 

LDAX 

0 

MOV 

M.A 

INX 

D 

INX 

H 

DCR 

B 

JNZ 

C0PD1 

POP 

H 

POP 

D 

POP 

8 

POP 

PSW 

RET 

[HORE    SUURCE     ERROR    3 


[POSSIBLE  ERROR  t 
[GET  DESTINATION 
[MAKE     SDRE      IT     WAS    OK 


INCN-EX1 STENT 


[CHECK     IF     IT     ISA    VAR. 
[ERRUR    6 


[INCR.    CPNT 

[CCNV.    TL    BIN    NL. 

[UPDATE    CPNT 

JEO    CUNTAIN    ARRAY     LEN. 

[C    CUNT.    NU.     CHARS    LEFT 
[IN    L INC 
[CHECK    FOh     ) 


[ERROR    11 

[OUPL  ICATE     ARRAY    DEF . 

ISAVE     C1M.     LENGTH 

[ADO.    OF    IAST    SYM.     TAB. 

[GET    ADD.    l)F     AVAILABLE 

[SEI    UP    MP    CALL 
;STJRE    NErt     PNTR 
[NXTSP     TU    HI 
[RESTURE    0 

[INSEkT    VAF     IN    SYMb.    TA 


[PNTS    TO    I  fRST    DATA 
[GFI    LNI  «S    COMPLEMENT    U 
JNUH86R    UF    ELEMENTS 
!  IN    ARRAY     TO     B.C 


[MEMOfty    FULL  ? 


JMURE     ElEMTS     IN   L INE7 
[NEXT    ELEMLNT    A     , 


OUTR  PADS  OUTPUT  FRGM  CUNV  INTO 
OUTPUT  SUFFER  USING  ROUTINE  PAD 
ALL    REG'S    MAINTAINED 

JTP:  PUSH  B 

MVI  B.l 

CALL  PAD 

POP  B 
RET 

VALUE    RETURNS     IN    OHI.EILI    PNTR. 
TO    THE    VALUE    OF    A    TOKEN 
C.H.L     ARE     UPDATED 
A,  B    ARE    DESTROYED 


:SAVE    REGI  SI  ERS 


I  COUNT 

IGET    FROM    SOURCE 
1PUT    TO    DEST  [NATION 
;BUMP    PNTRS,     CNT 


[RESTURE    REGISTERS 


[SAVE    REG    B 

[PAD   ONCE 

[DO    IT 

[RESTORE    B    AND    RET. 


HVI 

CALL 

SYMSK  T 

CPI 

3770 

JZ 

CPI 

JNZ 

GET 

JMP 

ER10 

INX 

H 

INX 

H 

INX 

H 

MUV 

A.C 

ORA 

A 

JZ 

ER8 

MV  1 

A.25J0 

CMP 

M 

JNZ 

ERB 

ICPfl 

CALL 

EVAL 

[I  S    IT    A    VAR  I  ABLE? 

[YES    -    ALL    DONE 

[NO    CHEK      IF     A    FUNC . 


I  ILLEGAL    USE    OF    FUNCT 10 
[OK,     I  T'S    GETt  — 1 

[UPDATE    H.L 

[CHECK  FOP  PREMATURE  ED 


[CHEK  FUR  I 


100  INTERFACE  AGE 


JANUARY  1977 


SOFTWARE  SECTION 


MICROCOMPUTER  DEVELOPMENT  SOFTWARE 


17fcD 

F5 

wee 

21 

/c 

21 

17F1 

rn 

&n 

17F4 

FH 

17F5 

f 1 

en 

11 

17F9 

17FA 

n 

1 1 

17FC 

7FD 

7FE 

79 

7FF 

R7 

?,.)') 

I   A 

803 

635 

606 

809 

?3 

80A 

on 

SOU 

f-*> 

8  0C 

ri 

800 

7/ 

810 

21 

in 

1611 

IF 

OS 

161b 

7F 

1816 

18  W 

'  ' 

1818 

01 

la  1*3 

in 

18  1  A 

r? 

l*i 

IdlO 

71 

m 

S\ 

1820 

n 

1821 

n 

1824 

71 

79 

?1 

1627 

77 

L828 

«>H 

AF 

L82A 

77 

L82B 

?n 

182C 

77 

L82U 

r.n 

in 

OF 

L630 

77 

1613 

r,i 

L835 

e*t 

.0)0 

IIH 

(10 

.5Jc 

r* 

24 

16 

.bio 

r.n 

14 

1.' 

.8  36 

HA 

47 

18 

.6  41 

IF 

AF 

.IV.  i 

II F 

(  ,* 

if 

.3*7 

3F 

01 

18  4C 

DA 

1S4F 

1  1 

77 

1652 

C9 

L8S3 

3? 

85 

21 

1850 

?? 

H6 

21 

ia-j'3 

n 

185A 

(2 

H4 

/I 

lflSU 

/1 

/r 

71 

186U 

Of 

Ah 

1862 

in 

i-H 

OF 

16t>5 

•  A 

H6 

186B 

3  A 

64 

18  6B 

4F 

186C 

C9 

1860 

CO 

22 

12 

167  J 

00 

1871 

23 

1672 

00 

1873 

C2 

7F 

18 

1876 

r.5 

1877 

OE 

00 

1870 

2B 

u?a 

46 

187S 

23 

187C 

C3 

Bl 

18 

167F 

cn 

22 

12 

lee.; 

02 

94 

18 

1865 

C5 

1686 

3E 

02 

1686 

CD 

F7 

12 

1668 

CI 

188C 

3C 

188U 

C2 

76 

18 

1890 

UC 

1891 

28 

1642 

B7 

1893 

C9 

1694 

CD 

14 

U 

U97 

P2 

89 

IS 

[89* 

23 

18  9ft 

00 

[89C 

CA 

AA 

18 

16SF 

C5 

16AJ 

3E 

02 

18A2 

CD 

F7 

12 

18A5 

CI 

IBAb 

3C 

18A7 

CA 

Z2 

1A 

1£AA 

2R 

18A6 

C5 

1BAC 

4E 

ISAD 

2B 

L8AF 

46 

18AF 

23 

18B3 

23 

ISbl 

EB 

Ititil 

cn 

on 

lb 

18B5 

FB 

1886 

CI 

1667 

37 

18BH 

C9 

1 0  'i 9 

7F 

16HA 

FE 

A8 

15-U. 

CA 

CO 

18 

1BSF 

3E 

02 

18C1 

C5 

18C2 

rn 

F7 

12 

18C5 

Cl 

16C6 

3C 

I  ;;  L  7 

CA 

2? 

1A 

18CA 

C3 

76 

16 

1BC0 

2B 

UCl 

7E 

18CF 

23 

18DU 

F5 

1601 

CO 

FH 

15 

16  04 

CD 

C7 

19 

181)7 

F5 

,8D3 

21 

7C 

21 

tDfl 

CO 

A6 

17 

80E 

EB 

BOF 

Fl 

sto 

r.n 

15 

19 

8b3 

3E 

A9 

18E5 

BE 

1BE6 

C2 

22 

1A 

1BE9 

23 

IOTA 

on 

1BEB 

13 

latC 

13 

ISEO 

1A 

18EF 

47 

18EF 

13 

laFO 

1A 

18F1 

B7 

L6F2 

17 

IQF3 

5F 

1  ~  f  ■'. 

7B 

IBF5 

17 

16F6 

57 

1BF7 

78 

18F3 

87 

18  F9 

17 

UFA 

5F 

1SFQ 

7A 

18FC 

17 

18FIJ 

57 

L6FE 

Fl 

18FF 

C5 

1900 

4F 

1931 

36 

00 

LXI 

H.FREGl 

CALL 

COPDH 

XCHG 

PUP 

CALL 

FIX 

I  NX 

0 

INX 

I  NX 

0 

LDAX 

D 

HOV 

"(JV 

A.C 

OP  A 

A 

JZ 

CRB 

HVI 

CUP 

H 

JNZ 

ER6 

DCP 

C 

PUSH 

H 

PUSH 

8 

LXI 

B.GRtG 

LXI 

H , R IN  S  I 

HVI 

F  i5 

HOV 

A,H 

1NX 

INX 

8 

DCP 

E 

JNZ 

LXI 

HOV 

JHP 

GREG 

LXI 

HOV 

M.A 

DCX 

H 

XPA 

HOV 

H.A 

OCX 

HOV 

M.A 

CALL 

DFXL 

LXI 

O.GREC 

POP 

B 

RET 

IN 

0 

JHP 

HOME 

CM  L 

NUMR 

JC 

OKK 

HVI 

A.  2  bi.  0 

CHP 

H 

ER8 

HVI 

A,  1 

CALL 

RDKON 

JC 

ER9 

LXI 

DtGRFG 

RET 

iCHECK    FOR     ] 

;BUMP    PNTR'S 

;SAVE    H.L.b.C 

JSTORE     PROGRAM    SEGHfcNI 

;IN    RAH, START    AT    GREG 

;ADD.    OF     INST'S 

INUH&.    OF    BYTES 

IGET    BYTE 

iSTnRE      IN     RAH 

;BUMP    PNTR'S, DCR    CNT 

ISTURE    PORT    S 
;  IN    RAH 

IUK    -    TRANSFER 
;SET    UP    FUR    FLOAT 

ISTQRE     AWAY     INPUT 


;RAH    INSTRUCTIONS 
; NUMBER 
;DEC.    PNT.? 


;M0DE=1,     IF.     INPUT    FROM 
;READ    CONSTANT    TO    GREG 
;IF    tRRCR    THEN    CY=1 
SPNTS.     TO    CONSTANT 


THIS    RnUTINfc     KFAOS    A    CONSTANT     I  NTH    GREG    FRCM    ASCII 
CHARACTERS    POINTED    TO    MY    HL     AND    C 
ENTER    WITH    A=0    =>    DATA    FROM    TTY 
ENTER    WITH    AM    =>    DATA    FROM.    SOURCE 
RETURN    WITH    CY=1    =>    ERRUR     IN    CONVERSION 


STA 


LXI 
HVI 
CALL 

LHLD 
IDA 
HOV 
RET 


MODE 

HL  INP 

A.C 

CREG 

H.GPrG 

CSC"     ANU    377U 

F  INPT 

HLINP 

CREG 


ISAVE  C  FUR  ROUT.  INP 
;WHERE  VALUE  WILL  GU 
;SET    UP    AND    CALL     FINPT 


;ucne 


VAP  DECIDES  WHETHER  A  TOKEN  IS 

A  VARIA8LF  IF  SO  CY= 1  AND 

AUDP-ESS  IS  COMPUTED,  t  SUBSCP.  IPT  IS 

EVALUATED  FTC),  RETURNS  WITH  DE  PNT1NG 

TC  VAR.  REFERENCED  M  ,L,C .UPDATED 

A.B  DESTROYED 

IF     NOT     A     VARIBLF     CY= 0 

H.L.C    ARE     LETT    UNTOUCHED 


CALL 

ALPHA 

RNC 

INX 

DCC 

C 

JNZ 

MURE 

PUSH 

B 

HVI 

CO 

OCX 

HOV 

BtH 

INX 

JHP 

SCAL^ 

CALL 

ALPHA 

JNC 

SFSG 

PUSH 

B 

HVI 

A, 2 

CALL 

SYHSR  T 

POP 

B 

INR 

A 

JNZ 

SCI 

INK 

L 

DCX 

ORA 

A 

RET 

CALL 

NO  .id 

JNC 

AFlCk, 

INX 

H 

OCR 

C 

JZ 

SL0A3 

PUSH 

B 

HVI 

A, 2 

CA1  L 

SYHS-4T 

POP 

B 

INR 

A 

JZ 

EK8 

DCX 

PUSH 

a 

MUV 

CM 

OCX 

HOV 

B,H 

INX 

INX 

XCH& 

CALL 

FSYM 

XCHG 

POP 

8 

STC 

RET 

HOV 

A.H 

CP1 

250U 

JZ 

ARYES 

HVI 

A, 2 

PUSH 

6 

CALL 

SYMSRT 

PflP 

8 

INR 

A 

JZ 

ER8 

JHP 

SC  [ 

DCX 

HOV 

A,M 

INX 

PUSH 

PSK 

CALL 

ICP6 

CALL 

fcVAL 

PUSH 

LXI 

H.F-RI  Gl 

CALL 

COPOH 

XCHG 

PUP 

CALL 

F  IX 

HVI 

A.Z510 

CHP 

H 

JNZ 

ER8 

INX 

DCK 

C 

INX 

D 

INX 

0 

LDAX 

0 

HOV 

B.A 

INX 

D 

LDAX 

U 

OKA 

A 

RAl 

MOV 

E.A 

MUV 

A.B 

RAL 

HOV 

D.A 

HOV 

A.E 

ORA 

A 

RAL 

MOV 

E.A 

HOV 

A.O 

RAL 

HOV 

D.A 

PSM 

POP 

PUSH 

B 

MOV 

C,A 

HVI 

B,3 

;1ST    CHAH    A    LETTER7 


,  i  flVL     u.  riiL 
;SET    FUR    CALL     TO    FSYM 
;GET    SINGLE    LETTER 
;VAR    TO    B 


;2ND    A    LETTER7 

ISO    FAR    SJ    GOOD 

JSAVE    C 

;CHECK    FOR    DELIMITER 


AESlURl    C 

FOUND? 

YES 

;nl>i   a   vak. 

;BACK    UP    PNTR' S 

;CY=0    AND    RET 

;  T  C  ST    FUR    NUMBER 

IMAYBL     AN    ARRAY 

;l TS    A     SCALAR 

;HUMP     PNTR 'S 

;EOL 

ISAVE    C 

;SET    UP    FGR    SYHSRT 

;TEST    FOR    LEGAL 

;GET    C    BACK 

;DELIHITEF    FCUN07 

;NU,    ERROR 

IMUVE    BACK, 

ISAVE    C, 

IGET     VAR.      INTU 

13  ,C    FOR    F  SYH 

ISAVE     H,L     IN    b.E 
;GE1     PNTR     TO    VALUE 
;RESTCRE    H.L     PNTR    TO    DE 
IGET    C    REG    BACK 
ISET    CY.RET 

;ARPAY    CHEK,     GET    CHARAC 
IIS    IT     17 
lYES.ITS    AN    ARRAY 
INO-CHEK    FOR    LEGAL    DELI 
ISAVE    C 

IRESTORE     C 
IDELIMITLF     FCUND7 

;l     CHAK.     SCALAR    VAR. 
IYES-WE     HAVE     ARRAY 
;GET     VAR. 

iSAVt     VAR. 
iBUMp    PNTR'S 
lEVALUATE     SUBSCRIPT 
;SAVE    REG    H,L 


RESTORE     H,L 
FIX    VALUE 
CHECK    FOR     1 


;low  byte    tu  a 

IKILL  CY 
;  START  MUL I  OF  OFFi 
I8Y  i.lBYTES/FLTPT  * 
IGET   H    BYTE 

IDE     IS    CFFSET«2 
IGET    LOW 

IK1LL     CARRY 


ISETUP    TO    CALL     FSYM 


1903 

E5 

1907 

.)A    OF 

19 

3E    U 

C3    BF 

li> 

19 

1910 

FB 

19  11 

ri 

37 

1914 

C9 

H 

FSYM 

AFUNQ 

HVI 

A.12H 

JHP 

ERRO1' 

DAD 

0 

XCHG 

POP 

B 

STC 

RFT 

1915 

C5 

19  17 

05 

I9ia 

13 

19  19 

13 

191A 

13 

1918 

1A 

F5 

F& 

/F 

17 

19  20 

17 

DA 

4(1 

1924 

IF 

1925 

IF 

FE 

IB 

OA 

S/ 

19 

3E 

1  1 

1920 

C3 

Rb 

15 

19  30 

IF 

1931 

IF 

L932 

12 

1933 

IB 

1934 

lh 

1935 

IB 

M 

CO 

AB 

193C 

21 

HO 

M 

CO 

AH 

1/ 

1945 

t( 

71 

1940 

06 

SO 

OE 

66 

L94C 

CD 

BO 

OF 

7r 

1952 

Fl 

1953 

ni 

1954 

1  / 

3E 

00 

1957 

1  F 

1958 

46 

1959 

1? 

L95A 

78 

/1 

195D 

13 

195E 

/  \ 

19  5F 

46 

1960 

17 

1961 

13 

78 

1963 

?1 

46 

1965 

12 

78 

1967 

13 

196B 

12 

1969 

IB 

196A 

IB 

196B 

IB 

196L 

bl 

I960 

Cl 

196E 

C9 

196F 

80 

DO 

UO 

RLUTINE     TO     FIX    FLCAT1NG    POINT 
NUMBERS,     ALL    REG'S    GUT    A    ARE 
MAINTAINED.    OE    PNT    TO    4    BYTES 
Or     *     TO    BE    FIXED 

IX:  PUSH         H 

PUSH         H 

PUSH         U 

INX  D 

INX  0 

INX  0 

LDAX         0 

PUSH         PSH 

AN  I  17  70 

RAL 

RAL 

JC  HINSE 

RAP 

RAR 

CP1 

JC 

HVI 

JHP 
1NSE:  RAR 

RAR 
10D:  STAX 

DCX 

:c  ■■ 

OCX 
LXI 

CALL 
LXI 

LXI 

CALL 

LXI 

HVI 
MVI 

CALL 

LXI 

POP 

POP 

RAL 

HVI 

RAR 

MOV 

STAX 

MOV 

AMI 

INX 

INX 

MOV 

STAX 

INX 

HOV 

INX 

MOV 

STAX 


;UFT    START    ADD. 

(ERROR    12 

IARPAY  FEF.  NOT  DIH'EO. 
;H,l  NOW  PNT  TO  START  L 
;ARRAY,  ADD  OFFSET,  EXC 
IRESTCRE    PNTR'S    AND    RET 

ISET    CY 


ISAVt    REG'S 

;PNT    TO    4TH    BYTE 

ISAVE    CHAR.     IFOR    S ICNI 
ICHEK     IF    EXP    S IGN    IS    - 


300 
GOOD 
A,  13H 

ERROP- 


H.FPEG1 

COPDH 

H.FREG2 

D.FDAT 

COPOH 

H.FREG1 

B.FREG2    AND    3770 

*  .SCR     AND    377Q 


;ABSCLUTE    VALUE 


;MUV    PNTR    BACK 


'.FREG2 

;COPY     IT 

ISET    UP    TO    CALL    LADD 


L  .ilk 
LAOO 
H.FREG1 

PSW 


a  ,  a 

17  7C 


IADD    THEH, RESULT    IN    FRE 
IGET    SIGN    AND    ADD. 

;GET    SIGN    ONLY 

IGET    BYTE1 

-.STORE    BYTE     1    OF    FIX 

iCLEAR    HIGH    BIT     [FROM    A 


PUP 
POP 
RET 
DB 


2000.0,3,300 


INP    S4VES    ALL    PEG'S 

StRVES    AS    A    BUFFFR    ROUTINE    BETWEEN    FINPT    AND 

DATA     INPUT.     IF   MODE=0,     DATA    COMES    FRUH    TTY 

IF    M00E=1    DATA    COMES    FPOM    SOURCE     STHTS. 

IN    ALL    CASES    HL.C    ARE    UPDATED    FROM    HLINP,     AND 

CPEG    AND    RETURNEO    TO    THOSE    LOCATIONS 


1973 

E5 

INP: 

PUSH 

H 

ISAVE     ALL    REG'  S 

1974 

05 

PUSH 

0 

1975 

C5 

PUSH 

6 

1976 

2A 

B6 

21 

LHLD 

HLINP 

IGET    PNTR'S 

1979 

3A 

64 

21 

LDA 

CREG 

19  7C 

4F 

MOV 

CA 

197D 

H7 

ORA 

A 

ICHECK    FOR    ECL 

19  7F 

C2 

87 

19 

JNZ 

Chkm:i 

INL    CHECK    MODE 

1981 

3E 

AO 

SPACE: 

HVI 

A, 2430 

;SEND    A    SPACE 

1983 

Cl 

I  DUNE : 

PHP 

B 

IRESTORE    REG'S 

1984 

01 

POP 

0 

1985 

Fl 

POP 

1936 

C9 

RET 

;AND    RETURN 

1987 

3A 

85 

21 

CHKMD: 

LOA 

HUDE 

;GET    MUDE 

198A 

3D 

OCR 

A 

ICHECK    IT 

L9B8 

CA 

97 

19 

JZ 

H0DE1 

IMUDE     IS    1 

t^3F 

7E 

HGV 

A.H 

IMODE     J,     GFT     CHAR. 
IIS    IT    A     •  ,'? 

19BF 

FE 

AC 

CPI 

■,*    JR    2000 
SPACE 

1991 

CA 

81 

19 

JZ 

IYES    -    SEND    A    SPACE 

1994 

C3 

BB 

1" 

JHP 

BMPTH 

INO   -    SEND     1 T 

1997 

CD 

14 

■17 

MODE  I : 

CALL 

NUMB 

INUM8LR7     (ALSU     LOADS     IT 

199A 

DA 

BB 

19 

JC 

8MPT* 

IYES    -    SEND    IT     AND    BUMP 

199D 

FF 

AE 

CPI 

2560 

IDEC.    PNT.? 

199F 

CA 

BB 

19 

JZ 

BMPTR 

19A2 

FE 

C5 

CPI 

305Q 

!E7 

19A4 

CA 

BB 

19 

JZ 

BHPTR 

19A7 

FE 

AB 

CPI 

2530 

;♦■? 

19A9 

CA 

Bl 

19 

JZ 

CHEW 

19AC 

FE 

AD 

CPI 

255Q 

;-? 

19AE 

C2 

81 

19 

JNZ 

SPACE 

ISEND    A    SPACE 

1981 

47 

CHEKb: 

HRV 

B,  A 

ICHEK     IF    b    PRECEDES    ♦,- 

198^ 

2B 

OCX 

IBACK    UP    ANO    GET    PRE- 

1983 

7E 

HOV 

A.M 

CEDING    CHARACTER 

19d4 

FE 

C5 

CPI 

30  50 

:I  S    IT    E? 

1986 

C2 

Bl 

19 

JNZ 

SPACE 

;NG,*UH-    WAS    0ELIM1TTER 
IYES.GET    +    OR    - 

19  B9 

78 

HOV 

A.H 

198A 

23 

INX 

iRESTLiRE    H.L 

19  38 

23 

SMPTP : 

INX 

IBUMP    AND    STORE    PNTR'S 

19BC 

00 

DCP 

C 

19BD 

22 

36 

21 

SHLO 

HLINP 

19C0 

21 

84 

21 

LXI 

H.CREG 

19C3 
19C4 

71 
C3 

83 

19 

unv 

JHP 

H.C 

IDUNE 

IRESTURE    REG'S    AND    RETJ 

THIS     ROUTINE     WILL     EVALUATE     UNARY    AND/OR 
3INARY    tXPPESIJNS    CALLED    WITH    H    ANO    L 
POINTING    TU    FIRST    CHAR.    OF    EXP..C    CONTAINS 
NUMBER    UF     CHAR'S    LEFT     IN    LINE.    RETURNS 
O(HIGH)     AND    EILUWI    POINTING    Tu    THE    ANSWER 
THIS    ROUTINE     CALLS    ITSELF    RECURSIVELY 
IN    ORDER    TO    EVALUATE     SUBSCRIPT 
EXPRESIDNS.       REG    A, 11    OESTROYEO 
C,H,L    ARE    UPDATED 


19C7 

3E 

All 

19  C9 

RE 

F5 

1)1 

19 

CD 

FH 

1  5 

1-VCU 

n 

r.3 

1/ 

is:;-. 

1  5 

I9D5 

?l 

1908 

CO 

AH 

19DB 

EB 

19  jr. 

Fl 

19  J.) 

Fl 

19DL 

C2 

M 

19 

1  3 

19E2 

13 

19E3 

1  i 

L9F4 

19E5 

17 

19E6 

3F 

19ET 

IF 

12 

19EV 

IB 

19EA 

IB 

19tb 

IB 

19  ED 

B7 

19>=E 

C8 

19  EF 

C5 

3E 

0/ 

rn 

F  I 

l*1 

19F5 

Cl 

3(. 

19  F  7 

19FA 

06 

OA 

:.fi 

19F1) 

F5 

19FE 

1A01 

R7 

1A02 

E5 

MVI 


A, 2550 


CHP 

H 

PUSH 

PSw 

ECAV 

CALL 

ICP8 

CALL 

VALUE 

H 

H.FREG1 

CALL 

COPnt! 

XCHG 

POP 

POP 

PSH 

DDL 

IS* 

D 

INX 

D 

INX 

LDAX 

RAL 

CMC 

RAR 

5TAX 

0 

DCX 

n 

OCX 

D 

OCX 

D 

MOV 

QRA 

A 

RZ 

PUSH 

8 

MVI 

CALL 

SYVSR  T 

POP 

8 

INR 

A 

CALL 

ORA 

PUSH 


;1S     IT     UNARY     - 
;Z=1    =>    YES 
;Z=0    =>    NC 

;BUMP    POINTER 

;GET  PNTR.  TO  VALUE 

;GET  VALUE  TO  FREG1 


IGET    SIGN 

ISHALL    WE    NEGATE? 

IYES,     POINT     TU     CHAR. 


ANO    LOAD    TO    A 
ROTATE    SIGN    TO   CY 
COMPLEMENT     IT 
ROTATE    BACK 
STORE    AWAY 
AND    F  IX     PNTR. 


;  I S    THIS    END    OF    LINE? 

IYES-RETUPN 

'.SAVE  C 

;NU  SET  UP  TO  CALL 

ISYMSRT  AND  CALL 

IRESTORE  C 

;0EL1HITEP    FOUND? 

;N0,    ERROR 

ICHECK    FDR    EXPRESSION 

IDELIMITER 

ISAVE     OVERATIUN 

IBUMP    PNTR'S 

;CLEAR    CY 

IGET    BYTES    DF    NUMBER 


JANUARY  1977 


INTERFACE  AGE  101 


SOFTWARE  SECTION 


MICROCOMPUTER  DEVELOPMENT  SOFTWARE 


LAOi 

IA 

IAOt 

IA05 

13 

1A 

U07 

n 

1A09 

F3 

1A0A 

CIA 

LAOF 

CO 

n 

17 

79 

f.A 

77 

1A 

("5 

IA17 

*f 

0? 

rn 

F7 

12 

XAIC 

r.  i 

i>A 

DA 

?7 

1ft 

3E 

OH 

1A24 

r.3 

BF 

15 

1A27 

1  s 

E5 

1A29 

21 

HO 

21 

CO 

1A2F 

01 

1A30 

CI 

IA31 

Fl 

/F 

1A35 

El 

LA36 

?7 

TC 

21 

IA3<) 

EB 

1A3A 

Fl 

LDAX 

D 

HOV 

L.A 

I  NX 

D 

LDAX 

0 

INX 

D 

HOV 

Hi  a 

XTHL 

CMC 

JC 

AG  A 

VALUE 

MOV 

A,C 

ORA 

A 

HFOR 

a 

4.2 

CALL 

SYHSRT 

POP 

CPI 

10 

JC 

WFOR 

HVI 

a, a 

ERROR 

JMP 

PUSH 

B 

H 

H.FREG2 

COPOH 

POP 

pnp 

B 

POP 

H 

SHLll 

FREG1+2 

;ANO  PLACt  ON  STACK 


;ANUTHER  PASS? 
;GET  2N0  VALUF 
;CH£CK  FUR  END  OF  LINE 
;1F  SO  =>  WELL  FORMED 

;SAVF  C 

;ELSE  CALL  SVMSRT  TO 
iCHEK  FOR  EXP.  OEL. 
;RECOVER  IT 


;SAVE  C,  AND  H,L 

;COPY  2ND  VALUE  TO 

;FREG2 

;OET    BYTES    FRCM    STACK. 


POP 
SHLD 

XCHG 
PUP 


;INTO    FREGl*2 


;GET    DPEPATIUN 


THIS    ROUTINE    PERFORMS    bINARY    OPERATIONS    ON    OPERANDS    IN 

i,C,H,L    APE    LEFT    UNDI5TURBED.    A    IS    DESTROYED 

U.C    PNT    TO   RE  SULT 

OPERATIONS    ARE    SPECIFIED    BY    A    REGISTER    AS    FOLLOWS: 

A=0  =>  FREG1    •    FREG2 

A=l  =>  FREG1    /    FREG2 

A=2  ■>  FREG1     *    FREG2 

A  =  3  =>  FREG1    -    FRFG2 

IN    CASE    OF    ARITHMETIC    ERRUR    A    MESSAGE    IS    SENT    TO   USER. 
IF     A    CONTAINS     ILLEGAL    OPERATION    REQUEST    ERROR     IS    SENT    T 
(ERROR    8)     AND    RUN     (THE     INTERPRETER)     IS    ABORTED. 

Nl.P:  PUSH         B  ;SAVt    RFC' S 

;St r    UP    PNlR'S    TO 

IFREG'S    AND    SCR    ARFA 
;AND   DU   OPERATION 

;d,  l=>*   OR    / 


;ILLEGAL  OPER. 

;00  AUDITILN 

;F  IX  PNTR' S  FOR  RET. 

ISET  FLAGS 

;N0  ERROR 

;SAVF  DL 

[SAVE  A 

IDUHP  BUFf  FR 

loET  A  BACK 

jRETURN  ADDRESS 

;SAVE  LN  STACK 

IMESSAGE  TABLt 

lUNDEFFLOW? 

;YES 

;OVtRFLOW? 

;yfs 

;NU  -  ITS  ZEROOIVlOt 

IMESSAGE  TABLE 

;PP  INT  ' IN  L INE  --'  (US 

;RESTUHE    REG'S 


LA3L 

E5 

PUSH 

H 

LA  30 

21 

7C 

21 

LXI 

HfFRCGl 

LA40 

06 

80 

MVI 

Bi  ERF  G2    AND    3770 

I A  42 

Ot 

6t 

MVI 

CSC     AND 

3  7  70 

LA-V^ 

3D 

DCR 

A 

IA45 

TA 

87 

1A 

JM 

FMULT 

LA48 

CA 

3D 

1A 

JZ 

DIV 

1A4G 

in 

DCR 

A 

IA4C 

ca 

56 

1A 

JZ 

AUOO 

1A4F 

30 

OCR 

A 

IA50 

CA 

Bl 

1A 

JZ 

SUuB 

1AS3 

C3 

22 

1A 

JMP 

EP8 

1A56 

CD 

00 

OF 

AUUD: 

CALL 

LAOG 

1A59 

54 

ASBC: 

MUV 

D,H 

1A5A 

50 

HOV 

EtL 

1A5B 

B7 

FPEKR: 

ORA 

A 

1A5C 

CA 

7E 

1A 

JZ 

NFPEP 

1A5F 

05 

PUSH 

D 

1A60 

F5 

PUSH 

PS*. 

1A6I 

CD 

00 

12 

CALL 

HR  I  T 

IA64 

Fl 

POP 

PSW 

1A65 

21 

77 

1A 

LXI 

H.wFPER 

IA63 

F5 

PUSH 

1A69 

21 

5A 

14 

LXI 

H.ODATA 

LA6C 

17 

RAL 

[A  60 

DA 

3F 

14 

JC 

FOR  12 

IA70 

17 

RAL 

1A71 

DA 

40 

14 

JC 

FURU 

1A74 

C3 

41 

14 

JMP 

FUR13 

IA77 

21 

5A 

14 

WFPER: 

LXI 

H.ODATA 
ERLN 

IA7A 

CD 

DF 

15 

CALL 

1A7J 

01 

POP 

D 

1A7E 

Fl 

NFPhR: 

POP 

IA7F 

CI 

POP 

B 

I  ABU 

(.9 

HbT 

lAfll 

CD 

09 

OF 

SUHB: 

CALL 

LSUB 

1A84 

C3 

59 

1A 

JMP 

ASBC 

1AJ7 

CD 

03 

OF 

FHUl  T: 

CALL 

LMUL 

LA8A 

C3 

90 

1A 

JMP 

MDBC 

IABL) 

CD 

06 

OF 

OIV: 

CALL 

LOIV 

IA90 

54 

MDBC  : 

MUV 

D,H 

1A91 

59 

W.iV 

EXC 
FPEh-» 

1492 

(.3 

5b 

IA 

JHP 

';    PPINT 

PROCESSOR 

IA95 

2A 

5B 

21 

PR  I  : 

LHLD 

CPNT 

1A98 

23 

1NX 

H 

1A99 

23 

INX 

H 

1A9A 

23 

I  NX 

1A9B 

CO 

F6 

15 

CALL 

icp; 

LA9E 

23 

INX 

H 

LA9F 

OD 

DCP 

c 

[AAO 

06 

00 

MVI 

0,0 

IAA2 

C2 

AE 

IA 

JNZ 

PLUUP 

1AA5 

04 

INR 

8 

1AA6 

3E 

00 

MV  1 

At  0 

1AA3 

CO 

AU 

12 

CALL 

PAD 

UAB 

C3 

46 

IB 

JMP 

PENC 

1AAE 

7E 

PL  OOP: 

MOV 

A,M 

1AAF 

FE 

A2 

CPI 

""+2  0  3Q 

1AB1 

C2 

06 

LA 

JNZ 

EXPftc 

IA84 

CD 

F6 

15 

QUUTF: 

CALL 

ICP7 

LAB  7 

7E 

MOV 

A,H 

[ABB 

FE 

A2 

CPI 

""♦2  000 

1ABA 

CA 

ca 

IA 

JZ 

OCHEK 

1ABD 

04 

QOTOK: 

INR 

B 

1ABE 

50 

MUV 

0*  B 

LABF 

06 

01 

MVI 

111 

UCl 

CD 

AO 

12 

CALL 

PAD 

1AC4 

42 

MOV 

6,1) 

1AC5 

C3 

B4 

U 

JMP 

hjUOTF 

1ACB 

23 

QCHCK: 

INX 

1AC9 

OD 

DCP 

C 

1ACA 

CA 

46 

IB 

JZ 

PEND 

IACD 

7F 

HOV 

A.M 

1ACE 

FE 

A2 

CPI 

•■  '*20JQ 

1AD0 

CA 

IB 

IA 

JZ 

UOTOK 

1AD3 

C3 

07 

IB 

JMP 

SCUL'j 

1AD6 

CO 

22 

12 

EXPRE: 

CALL 

ALPHA 
PRT  IT 

UD9 

OA 

ED 

IA 

JC 

1ADC 

CD 

14 

12 

CALL 

NUMB 

1ADF 

DA 

ED 

IA 

JC 

PRTIT 

1AE2 

7E 

NOV 

A,M 

1AE3 

FE 

AE 

CPI 

'  .'+2  0DQ 

1AE5 

CA 

ED 

IA 

JZ 

PRTIT 

1AE8 

FE 

AD 

CP  I 

•-•♦2000 

IAEA 

C2 

07 

IP 

JNZ 

SCULN 

IAED 

C5 

PRTIT: 

PUSH 

B 

lAEt 

CO 

C7 

19 

CALL 

EVAL 

1AF1 

C5 

PUSH 

B 

IAF2 

E5 

PUSH 

H 

IAF3 

EB 

XCHG 

1AF4 

OE 

66 

MVI 

CSC*     AND 

3770 

1AF6 

C-l 

E5 

OF 

CALL 

CUNV 

IAF9 

El 

POP 

1AFA 

CI 

POP 

B 

1AFB 

79 

HOV 

A,C 

1AFC 

CI 

POP 

B 

1AFD 

4F 

HOV 

C.A 

1AFE 

B7 

ORA 

A 

1AFF 

CA 

46 

IB 

JZ 

PEND 

1B02 

3E 

OB 

MVI 

A, 11 

1B04 

80 

ADD 

B 

1B05 

47 

HOV 

Bf  A 

1B06 

7E 

MUV 

A,M 

1B07 

FE 

BB 

SCULN: 

CPI 

' I '*20aQ 

LBOO 

CA 

39 

IB 

JZ 

SONWD 

IBOC 

FE 

AC 

CPI 

■  .  •  V2000 

1B0E 

C2 

2C 

17 

JNZ 

ER6 

IB  I  1 

AF 

x«a 

A 

1B12 

C6 

OD 

AOFiD: 

ADI 

13 

1BL4 

BB 

CHP 

6 

1B1cj 

CA 

IB 

IB 

JZ 

1*6 

1BL8 

n,> 

2D 

LP 

JNC 

FLDFT 

1B1B 

FE 

34 

CPI 

52 

IBID 

C2 

12 

IB 

JNZ 

ADFLD 

1820 

CD 

DO 

12 

CALL 

WRIT 

1S23 

06 

00 

MVI 

B,0 

lb25 

23 

UN  WO: 

INX 

LB26 

OD 

DCR 

C 

IB27 

CA 

46 

IB 

JZ 

PENO 

LB2A 

C3 

AE 

IA 

JMP 

PL  CHIP 

1B20 

90 

FLDFD: 

SUB 

B 

1826 

50 

HUV 

0(6 

1B2F 

5F 

MUV 

E.A 

1830 

47 

MUV 

B,A 

LB31 

3E 

AO 

HVI 

A.243Q 

LB33 

CD 

AO 

12 

CALL 

PAD 

1B36 

7A 

MOV 

A.O 

1837 

83 

ADD 

E 

1B38 

<,! 

HOV 

BiA 

1839 

23 

SONWD: 

INX 

H 

LB3A 

00 

DCR 

C 

1B3B 

C2 

AE 

IA 

JNZ 

PL  OOP 

;0U    SUBTRACT  ION 
;U0    MULT. 


ICHECK    FOF    ERROR 


I (NCR.    PAST    KEYWORO 


IBUMP    PNTRS 

;SET    CHAR    LNT 
;CONTINUE     IF    MORE 
JNOTHING    MORE,    PAU    A    NU 


SWRITE     IT    AND    CONT INUE 

;GET    CHARACTER 

US    IT    "? 

;N0 

IGET    CHARACTER     TO    A 

;15    IT    "? 

; INCREMENT    CNT 
;SAVE     IN    D 
[PAD   ONCE 

;RESTURt    CNT 
I AGAIN 

;BUMP    PNTRS 


;EOL 

JANUThEP    "7 


US    IT    A    LETTER 

;YES,    EVALUATE    AND    PRIN 

IIS    IT    A    NUMB? 

;YES,    EVALUATE    ANU    PRIN 

;IS  IT  A  OECIHAL  PNT? 

JYES  EVALUATE,  PRINT 

IIS  IT  A  -? 

;NG,  CHECK  FOR  ; 

ISAVE  CNT 

IEVALUATE  EXPRESIWJ 

;SAVE  CH,L 


IRESTORE    REG'S 


iCHECK    EOL 
IUPDATE    CNTR 


;GET    CHAR. 
115    IT     ;? 

IYES 

;is   it   ,? 

INO-UNEXPtCTED    CHAR. 
IZERU    A 

lAOO    FIELD    LENGTH 
ICOMPARE    TU    CNT 


IYES-WR1TE    LINE 
-.RESET    CNT 
IBUMP    PNTRS 


IFUUNU    FIELD 
;OETERHIN         Of    SPACFS 
;SET    UP    TO    CALL    PAD 


IB40 
1B43 
1646 
1B49 


LS4C 
1B4D 
IB  50 
1B53 
1854 
1B55 
1B56 
IB  59 
105C 
IH5I) 
LB^F 
1B60 
lbt2 

1B63 
lOou 
1B69 
IBfaC 
IBbF 
IB  70 
10  71 
IB  72 
1B73 
1876 
1B79 
1B7C 

1-171 

1BR2 
IHB5 

IU36 


16    01 
CD    D2     12 
C3    49    IB 
CD    DO    12 
C3    8C    IB 


CD    42    14 

CI)    DO    12 
3A    5F    21 


;PAD    SPACES 

INEW   CNT 
;SAVE     IN    8 
ICHECK    EOL 


1B92 

79 

IB9  3 

H7 

L894 

ca 

1B95 

7E 

1B96 

FE 

AC 

ilia 

C2 

AO 

IB 

1B9B 

23 

LD9C 

OP 

1B9D 

CA 

ca 

IB 

1BA0 

78 

IHAl 

87 

13A2 

37 

1HA3 

ca 

18A4 

IA 

1BA5 

FE 

AC 

I  li  ft  ! 

C2 

AF 

IB 

Ill  A.'. 

13 

1HAB 

05 

1BAC 

LA 

ce 

IB 

IbAF 

C5 

1880 

05 

lBBl 

CD 

uD 

18 

1BB4 

rs 

IBB5 

22 

6A 

21 

1  i.  ;1  'i 

El 

1BB9 

79 

1BBA 

CI 

1BRR 

48 

IBHC 

F5 

IBHU 

05 

1BBE 

3E 

00 

1BC0 

CD 

53 

18 

1BC3 

D2 

CB 

IP 

l  b  I  (.. 

El 

1  b  1. 1 

ri 

i  a  c  a 

AF 

1BC9 

3C 

1HCA 

C9 

IBCH 

E5 

IbCC 

2A 

8A 

21 

1BCF 

11 

77 

21 

lbU2 

CD 

AB 

17 

1B05 

fi  1 

IBD6 

41 

1BD7 

El 

1BD8 

Fl 

1B09 

4F 

LBOA 

C3 

92 

IB 

1BDD 

2A 

5B 

21 

1BE0 

23 

1BE1 

23 

1BE7 

23 

1BE3 

79 

IBE4 

B7 

IBE5 

C2 

ED 

IB 

1  !'.  f  6 

3E 

07 

1BEA 

C3 

BE 

15 

IBED 

CO 

6D 

IS 

LHFO 

OA 

32 

IC 

16F  3 

3E 

03 

1BF5 

CD 

F7 

12 

1BF8 

FF 

FF 

1BFA 

CA 

22 

IA 

IbFO 

3D 

1BFE 

C2 

78 

IC 

1C01 

23 

1C02 

23 

1C03 

Z> 

1C04 

79 

1C05 

B7 

1C06 

CA 

22 

IA 

1C09 

7E 

ICOA 

FE 

A8 

1C0C 

C2 

22 

IA 

KOF 

CO 

Fl- 

15 

1C12 

CD 

C7 

19 

1C15 

E5 

IClfa 

21 

7C 

21 

IC19 

CI) 

AB 

17 

1CLC 

1  l\ 

IC1D 

Fl 

1C1E 

CD 

15 

19 

1C21 

13 

1C22 

13 

1C23 

13 

IC24 

IA 

1C25 

F5 

IC26 

7F 

1C27 

FE 

A9 

IC29 

C2 

12 

IA 

IC2C 

CD 

FB 

15 

1C2F 

16 

FF 

1C31 

^A 

1C32 

D5 

1C33 

7E 

1C34 

FE 

bO 

1C36 

C2 

22 

IA 

IC39 

CD 

FB 

15 

1C3C 

CD 

C7 

19 

1C3F 

El 

1C40 

CD 

A3 

12 

1C43 

DA 

4C 

IC 

1C46 
1C49 

CD 

Ab 

17 

f3 

$ 

IB 

1C4C 

21 

21 

1C4F 

CO 

AB 

17 

1C52 

EB 

1C53 

CD 

15 

19 

1C56 

13 

1C57 

13 

1C58 

13 

1C59 

IA 

IC  aA 

4F 

1L5U 

71 

7  j 

It 

IC  bl 

It 

77 

21 

leu 

Oo 

05 

it  63 

li 

LC64 

12 

IC6'j 

23 

1C66 

13 

IC67 

05 

R6b 

C2 

63 

IC 

K.dH 

PI 

[C6C 

21 

7d 

21 

IC(.F 

77 

IC  7 u 

79 

IC  7  1 

26 

Input: 


MVI  0,1 

CALL  WRIT1 

JHP  $+6 

CALL  WRIT 

JHP  I  END 


MGV 

STA 

LHLn 

INX 

INX 

INX 

CALL 

CALL 

PUSH 

PUSH 

MVI 

HVI 

HOV 


CALL 

CALL 

LXI 

CALL 

XCHG 

POP 

PUP 

HOV 

CAl  L 


LDA 
HIV 
JMP 


B.A 
STRIN 

INPGK 

H.ODATA 

F0RH9 

WRIT 

PLb 

CA 

INPE3 

PRMPI 

KFPNT 

I  LOUP 


{SUPPRESS    CR/Lf 

;DUMP    BUFFER,    CONTINUE 


II N   CASE    OF    ERROR 

ISAVE 

;INPUT    LINE    (V-STRING) 

IAOJUST    PNTR' S 


ISAVE     PNTK'S 

;SENO    PROMPT 

;TU    SUPPRESS    CR/LF 

;PAO    IT 

;  WR  I  TE     IT 

;ADD.    i)F     INPUT     BUFFER 

;  RE  AD    A    LINE 

IAOD.    OF    K-STR1NG    TO    OE 

;A0O.    OF    V-STRlNG 

IV-STRING    CNT    TO    C 

IK-STP ING    CNT     TO    B 

ITRANSFER    CONSTANTS    TU 

;N0    EF.RCR 

ISENU    EPROP    MESSAGE 


IGET    V-STRING    CNT 

ISTART     AGAIN 
INEEU    MORE    CJNSTANTS 
;ALL    OK    -    GET    NEW    PNTR. 
ICUNT INUE 


THIS  RGJTINI  TKANSFtRS  THt  FLOATING  PLINT  VALUES 
UF  AN  ASCII  STRING  -,F  CONSTANTS  TO  THE  LOCATIONS 
SPECIFIFD  BY  AN  ASCII  STRING  OF  VARIBLES 
POINTER  AND  LINE  CNT  OF  VAR.  STRING  ARE  IN 
PI  INTER  AND  L  INE  CNT  - 
ON    RETURN: 


VAR.    STRING    ARE     IN    HL.C 
CCNST.     STRING    ARE     IN    OE.B 


z*o 

AND    CY=Q 

z»o 

AND    CY=1 

Z=l 

TEPS 

AND    LINE 

HOV 

A,C 

n  v. .-. 

A 

RZ 

HOV 

A,M 

CPI 

','    OR 

STOKV 

JNZ 

INX 

OCR 

C 

JZ 

ERRET 

HOV 

A, 8 

ORA 

STC 

RZ 

LOAX 

D 

CPI 

'  ,  '    OR 

JNZ 

STOKK 

INX 

0 

DCR 

B 

JZ 

ERRET 

PUSH 

8 

PUSH 

0 

CALL 

VAR 

XCHG 

SHLD 

VAPAO 

POP 

M!)V 

A,C 

POP 

B 

MOV 

C.B 

PSW 

PUSH 

PUSH 

0 

HVI 

A.O 

CALL 

ROKON 

JNC 

STNFF 

PHP 

POP 

H 

XRA 

A 

INR 

A 

RET 

PUSH 

H 

LHLD 

VARAD 

LXI 

D.GRCG 
COPOH 

CALL 

POP 

0 

HOV 

B,C 

POP 

H 

PUP 

PS« 

MOV 

C.A 
STRIN 

JHP 

.    PRUCE5SDP 

LHLD 

CPNT 

INX 

H 

INX 

H 

INX 

H 

MGV 

A,C 

ORA 

A 

JNZ 

LOK 

HVI 

A, 7 

JHP 

ERRO-: 

CALL 

VAR 

JC 

SAW 

MVI 

A, 3 

CALL 

SYMSRT 

CPI 

3770 

JZ 

ER8 

DCR 

A 

JNZ 

ER10 

INX 

INX 

INX 

H :.]  v 

A,C 

ORA 

A 

JZ 

ER8 

HOV 

A,M 
2500 

CPI 

JNZ 

ER8 

CALL 

ICP8 

CALL 

EVAL 

PUSH 

H 

LXI 

H.FREG1 

CALL 

COPOH 

XCHG 

POP 

CALL 

F  [X 

INX 

0 

INX 

0 

INX 

D 

LOAX 

D 

PUSH 

PSW 

HOV 

A.H 

CPI 

2510 

JNZ 

ER8 

CALL 

ICP8 

HVI 

0.377U 

MOV 

E.O 

PUSH 

D 

MOV 

A.H 
2750 

CPI 

JNZ 

ER6 

CALL 

ICP8 

CALL 

EVAL 

POP 

H 

CALL 

CHKI 

JC 

PTFIN 

CALL 

COPDH 

JHP 

I  END 
H.FREG1 

Cxi 

CALL 

COPDH 

XCHG 

CALL 

F  I  X 

INX 

D 

INX 

0 

INX 

D 

LDAX 

D 

H.1V 

C.A 

LXI 

H.P1I1ST 

LXI 

D.GRCG 

MVI 

e,5 

HCV 

A,M 

ST  AX 

INX 

H 

INX 

D 

DCP 

B 

JNZ 

PRI  1 

POP 

PSw 

LXI 

h.GRf  Gt 

MUV 

M.A 

ALL     UK 

NEEO    MORE    CCNSTANTS 
ERROR     IN    CONVERSION 


IGET    V-STRING    CNT 

;TEST     FOR    EOL 

iDGNfc,     CY=0     =>     ALL     OK 

IGET    CHAR. 

IIS    IT    A    ,  ? 

;  IT'S    NOT    A    , 

ICCMMA,     BUMP     PNTR'S 

IP0SS1BLE    EkROR    (IF    EOL 

IGET    K-STRING    LENGTH 

;TEST     FOR    EUL 

UN   CASE     IT'S    EOL 

;RET,    CY=1    =>    NEEO   MDRE 

;GFI    CHAR 

ITFST    FOR    , 

;NJT    A    ,    -    READY    TO    GO 

IBUMP    PNTR'S 

IPOSSIBLE    ERROR    (IF    EOL 
ISAVE     K-STFING    CN1 
ISAVE    K-STRING    PNTR 
;ADD.     Tfl    VARIbLE    TO    DE 
IVAR.     ADD     TO    H,L 
ISAVE 

iADORtSS  UF  K-STRING 
IV-STMNG  CNT  TO  A 
JK-STP ING  CNT  TO  B 
-.K-STRING  LNT  TO  C 
ISAVE  V-STRING  CNT 
-.SAVE  V-STPING  ADD. 
;A=0  =>  DATA  FROM  TTY 
IGET    CONSTANT    TO    GREG 

IEMPTY    STALK 

lERROR 


;SAVE    K-STRING    PNTR. 

IGET    VAR.    ADD 

;AOD.    TO   CONST  . 

ICOPY    IT    TO    VARIABLE    LU 

IK-STING    PNTR.     TO    DE 

;K-STRING    LENGTH   TO    B 

IV-STRING    PNTR.    TU    ML 

IV-STR ING    LENGTH    TO    C 

JLOOP 


;CHECK    FUR    EOL 


IGET    ADDRESS    TO    VAR. 
JIT'S    A    VAPI ABLE 
INO-CHEK    FOR    FUNC. 


lOON'T    KNOW    WHAT    IT     IS 


ICHEK    FOR    ( 


;8UMP    PNTRS 
IEVALUATE    AND    F[X 
ISAVE    H.L 


ICHECK    FOR    1 
IBUMP    PNTR'S 


I8UMP    PNTRS 
{EVALUATE    EXPRESSION 
IGET    ADDRESS 


JCOPY    VALUE    TO    FREG1 


[FIX    THE    VALUE 


ISAVL     IN    C 

;ajo    Of     3V  TES    TV. 

;RAM   AT    GREG 

;3YTt    CNT 

iSTORt     PROG.     SCG. 


ISTORE 

IGE  r    DATA     UUT     TU    A 

;IFANSFER 


102  INTERFACE  AGE 


JANUARY  1977 


SOFTWARE  SECTION 


MICROCOMPUTER  DEVELOPMENT  SOFTWARE 


lu'«r. 

1041 
1J4F 
lU'.F 
IU51 
ID  54 
ID55 
lD5u 
1057 
11)36 
1059 


LD5A 

it 

■ir 

IH 

IU5J 

f  *> 

i  !)';(. 

/A 

5* 

21 

1061 

/i 

1062 

1063 

?i 

1064 

CO 

f-d 

100  7 

7F 

rr 

Art 

r\t 

Ff. 

c<D 

i\ 

UJ7i 

ni 

1U7'. 

af 

ion 

3f 

1077 

HC 

OH 

(.7 

|y« 

r> 

IBJa 

.'i 

A( 

i\ 

[870 

/F 

I' A 

LuTF 

ca 

HI 

in 

ids? 

23 

IU3J 

23 

1C72 

F9 

1C73 

l>3 

P1NST 

K75 

1.3 

5C 

IB 

1L73 

3E 

1U 

fcPIO: 

IC7A 

C3 

BF 

15 

;'    II 

LC7:t 

2  A 

51. 

21 

I F  h  T  : 

1C30 

23 

1CB1 

X 

IC82 

CD 

Fc 

lb 

It  a  5 

1  7 

19 

ltdu 

79 

ICdO 

*7 

IC3A 

CA 

La 

11 

IC8U 

15 

i  A  Zf.  1 

n. -M 

U 

lC3f 

I  3 

1C90 

AF 

1C*)1 

1A 

1C12 

13 

IC93 

fc7 

icy* 

F3 

K*)5 

1C9& 

PA 

SO 

tc 

It 'J'* 

3f 

02 

K'Jti 

(0 

F7 

12 

LC*« 

F[ 

1CAJ 

1A 

Ad 

1C 

1CA3 

iF 

14 

tRl-,: 

ICAb 

C3 

fir 

15 

1C  Ah 

f  E 

OJ 

11 If 

ICAA 

CA 

A3 

1C 

IC  Ail 

1C 

It  AC 

F5 

icar 

OC 

1C  3D 

IT 

Ffc 

13 

1C:1J 

jr 

0^ 

IC^5 

cn 

F7 

12 

icaa 

Ft 

FF 

ICSA 

CA 

D5 

1C 

1C3D 

Ft 

02 

1CBF 

CA 

Aj 

K 

1CC2 

FF. 

04 

LCC. 

11? 

A3 

1C 

1CC7 

3C 

ICCd 

47 

ICC9 

It 

1CCA 

i  ■:, 

F<. 

15 

icca 

n 

ICCF 

so 

1CCF 

F5 

ICDJ 

FF. 

Gb 

1C0^ 

CA 

A3 

1C 

f  V  i 

JHP 

F  RPf 

ppi.r 

fcSSOP 

IHLD 

CPNT 

IKX 

INS 

CALL 

ICP7 

CALL 

rvAi 

MOV 

A,C 

A 

Jl 

ER  7 

PUSH 

LOAX 

D 

I  NX 

■1 

HVV 

L  f  A 

I  GAX 

0 

I  NX 

L'J 

HUV 

XThL 

CMC 

JC 

1  ACA 

MV1 

CALL 

SY*S 

JC 

I  1  1 

MVI 

A,  14 

JMP 

FRF!' 

INSli-GCTILiNS 


lutT    PNTR.  ,    AOJuST 
IChEC*    tCJL 

:t  woluaif    f  xP"E5SlL,r, 

iCntCK    EUl 

iSAVE    H,L.    PLT    value    on 


IfESKHr    H,L 
[ANOTHER    PASS? 


;  M  A  S    I  I    A     ,  ? 

;ALL    UK,     INC, SAVE 


CALL 

ICP7 

MVI 

CAl  L 

CPI 

37  7L 

JZ 

CPI 

JZ 

EP  14 

CPI 

4 

JNC 

FK14 

INP 

A 

HCV 

B.A 

INK 

C 

CA[  L 

ICP7 

PUP 

AOL 

0 

PUSH 

PSw 

CPI 

10J 

Jl 

FK14 

1  I  ON     IS     SI 

!P60    l.N 

FCiLLUhIN'1 

;  I  T     «AS    A     , 

;nut   legal 


IGF  I    StCUND    PFLAT l^N 
(AL)U     THEH 
[AND    SAVE 

:irsi   fur  == 


CD5 

CD 

C7 

IV              KFLAT 

CALL 

EVAl 

CU8 

E5 

PUSH 

L'S, 

21 

60 

21 

LXI 

H  ,  F  (■ t-  G2 

CL'C 

cn 

A6 

17 

CALL 

CO'PtlH 

CDF 

El 

PHP 

CEO 

Fl 

PUP 

PSw 

ClI 

E3 

XTHL 

Cf2 

22 

7t 

21 

ShlD 

FPEL-I  *2 

CE5 

EI 

POP 

CE6 

f  3 

XTHl 

CE7 

22 

7C 

21 

SMLD 

FRFljl 

CLA 

C5 

PUSH 

8 

L:-- 

F5 

PUSH 

PSh 

CbC 

CI) 

2J 

ID 

CALL 

FCU^I* 

Li  f 

r.7 

MOV 

n.  a 
pi* 

CFO 

Fl 

POP 

CFl 

r.i 

PHP 

B 

CF2 

ClA 

CMP 

D 

CF3 

CA 

u 

10 

JZ 

TRUE 

CFC 

Ob 

04 

SUI 

4 

1CF8 

F2 

06 

ID 

JP 

NUT  3 

CFh 

3C 

IN" 

A 

CFC 

C? 

12 

ID 

JNZ 

TALSr 

CFF 

?C 

04 

MVI 

A, 4 

L001 

BA 

C«P 

0 

1002 

C2 

lt> 

ll> 

J 147 

TRUE 

1005 

C3 

12 

ID 

JHP 

FALSF 

IDC  = 

HA 

NUT3  : 

CMP 

D 

L009 

CA 

16 

ID 

JZ 

TRU[ 

LOOC 

3E 

04 

MVI 

A, 4 

LODE 

RA 

CMP 

0 

1D0F 

CA 

16 

ID 

JZ 

TRUE 

L012 

El 

alsc 

POP 

ID  13 

C3 

6C 

18 

JMP 

IEND 

LD16 

El 

rput : 

P'JP 

LD17 

Oo 

U4 

MVI 

B,4 
ICP7 

Di'; 

cn 

Fc 

15 

HEN  i 

CALL 

lOIC 

05 

DCP 

B 

10  ID 

C2 

19 

10 

JNZ 

THEN 

1020 

C3 

09 

17 

P.I  "J 
ALL 

JMP 

INfc    FCOMP 
E     IN    FkECl 
PECISTEPS 

GTRA 

COHPAr  tS    2    FLI1ATI 

AND   (  RtG2  . 
APE     CF  SIHUYED. 

Fhf 

VALUI-     RETURNED    IN    kFG    A     IS 

RFSt 

LTS    ARE     AS 

AM 

A=2 
A  =  4 

FOLL'HS: 

=  >               FREbl     <    F 
=>               FHF01     >    F 
=>               FRE01     ■    F 

1023 

21 

7F 

21 

CCMP 

LXI 

HtFREGl+3 

I02t> 

i  l 

83 

21 

LXI 

D,Fh:G2*-3 

D,y, 

7E 

MOV 

A,  M 

.02A 

06 

80 

MVI 

8(2000 

,02L 

AO 

ANA 

B 

,020 

4F 

MOV 

Cf  A 

.02E 

1A 

LOAX 

0 

.02F 

AO 

ANA 

H 

.030 

A9 

XP.A 

C 

.031 

CA 

3B 

10 

JZ 

SINFv, 

.034 

79 

HUV 

A,C 

.035 

17 

R4L 

LD36 

3E 

01 

MVI 

A,  1 

LU3B 

06 

PC 

1039 

3C 

INK 

A 

1U3A 

r.9 

RET 

103B 

C5 

INEQ 

PUSH 

B 

103C 

2B 

OCX. 

H 

1D3D 

28 

DCX 

1U3E 

2D 

OCX 

10JF 

HRV 

H,E 

IH4J 

OCR 

1      . 

I  'J'.  1 

15 

ocf: 

1 1;  •-, : 

UCP 

Ci 

1043 

rr 

OF 

Jf 

Al 

C  AIL 
HIS     P.JIM 

LMCf 
7=1     =>     =.    CY=l    => 

11)40 

|"1 

PC.P 

P 

;AND    RELATIJN 

;ot  T    2NU    (     BYTES 

JSIORE 

JGFT     1ST     2    rtYTES.STCRE 


;CCMP4RE    NUM8ERS 
;SAVE    RESULT     IN    D 
;Jt  r    F  ELAT  It.N,  J,L 


iNlll    RELATILN    3 

IIS     II    RELATION    37 

jNOi     lib    FALSE 

Jl T     IS,    CHECK    FOR     INE3U 


;RELAT  ION    5,t 

;YFS 

:i  T    *AS,    CHECK 


I  INCFt.MENT    PAST    THEN 

;TRANSFER     TO    GOTO 
N&    POINT    (M  i.       THEY    ARE 

RESULT    UF    CDMPARISUN. 


;PNTS    TC    CHAR    OF     1ST 
;PNTS    TO    CHAR    OF    2 NX 
;GET       1    ChAP 
JMASK    TO    B 
ICET    SIGN,        1 
ISAVE     IN   C 
;GET    CHAR       I 
;GET    SIGN       2 

ISAME     SIGNS 
IUPPISITE    SIGNS, GET 
JRCTATE    TO    CY 

IFPEG1    <    FREG2    =>    A=l 
ItLSE    FREGl    >    FREG2 

;AND    A»2 

JSAVE    SIGN 

;PNTR     TO       1     IN    H,L 


;CCvPAHt    MAGMTUD 

1<2 

;utl    SIGN    (JACK 

;tuuAL    => 

A  =  4 

;ui  i 

;SFT 

SIGN 
SIGN 

ft;  A 
blT 

INP 

A 

RET 

RNC 

RET 

;    CMi 

PkOCESS'' 

L.ALLP: 

LXI 

H,  It  .0 

LI'LD 

CPNT 

I  NX 

INX 

CALL 

MJV 

'(•♦2J 

EK7 

CALL 

ICP7 

ADO 

I 

A')C 

H 

Mi'.V 

H(A 

MJV 

A,H 

C*P 

5 

ISIGN     IS   MoAT  IVE 

;S  IGN=*    ANf?    AHSIFReGlK 

IAOSI FRFG1 1>APS(FREG2I 


;  IM  T    KETu^N    ADDRESS 
;INIT    PLINTERS 


;tiU-MP    PNTkS 


[D    MJn     CONTAINS    SUB 

I  S A VF    HL 

ioET     START    uF     SUU     TAdLE 

JGET    ENTRY 

J COMPARE 

iFuyr.i)  it 

"XT     ENTRY 


I'll  1 

31 

1*> 

lii3« 

ht 

15 

1,141  \ 

5F 

1090 

/\ 

IHOl 

.(-, 

W-d 

<-ll 

luO) 

sn 

?i 

1'iTo 

.A 

*)** 

da 

l'19C 

Fl 

ILtiECh 
;  F  R    13 


1  ;/.! 

IL'A', 

ID  Ad 

UA.i 

UAL 
lltLtl 
liJFiJ 
1US5 
IDBd 
IU19 

1UHC 
l'J'JF 
IflCj 

lUCl 

1GC2 
IDC  3 

1  )L'. 
10C5 
1UL3 
IL-C9 
1  ilC 
10CF 


i;  ■  ) 

I!..:    i 

lu'j-'. 
IDJ7 
1D!)^ 
lUJo 
UDc 
1DL1 
10E2 


1DE5 

turt 


l.)E  7 
IllEA 
lUEfl 

tolc 

LOCO 
10F0 
1UF3 
10F6 

1DF7 
1UF  A 
tbF8 
LOFU 
It  00 
IE03 
li  J-. 
I  EOS 
IE  06 
U39 

IFOA 

IE01 
1E0F 
1E0F 
IE  13 
IE  I  i 
1F1,> 
1L15 
iEIG 
It  1  7 
IE  19 
IE1C 
1E1F 
1F22 
1E23 
1E26 
IE29 
1E2A 
1E28 
1E2C 
IE2F 

1F34 
1E36 

1E39 
1FJA 
IE3H 
1E3C 
IE3D 
It  4  J 
1E4J 
1E44 
1E47 
1F4A 
1E4S 
1E4C 
1E4F 

ie« 

lt5J 
IE56 
1E57 
IF  59 

U5c 

IE  5E 

1F61 
IF6J 
1F63 
IE64 
IE65 
If  66 


CA  Etl     IB 

3E  02 

CO  F7    12 

Ffc  07 


C3    6b     IF 


m    T7    12 
FC    3B 

CI     6G     IF 


Fuyr.o 

PNT    TO 


05 

nf 

21 

3E 

H 

A4 

1F72 

47 

1E73 

4D 

CO 

DM 

1E77 

^A 

HO 

IF 

t5 

1F70 

?A 

59 

?I 

1F7C 

IF 

OH 

ri5 

IE  31 

6F 

ltd  J 

3E 

DO 

IE84 

8C 

f7 

22 

S9 

?\ 

CO 

14 

irac 

Fl 

01 

IE  BE 

CO 

Ao 

17 

1E91 

23 

IE  ■12 

2  1 

1E93 

23 

1E95 

li 

HI 

■>\ 

LF9d 

77 

?3 

1E1A 

3A 

R> 

1E9U 

n 

LE9E 

1E9F 

11 

9.) 

?\ 

CD 

Ari 

1EA5 

?3 

lEAb 

?  1 

ii 

1EA8 

? 

1EA9 

5  A 

1EAC 

77 

IEA0 

73 

1.'. 

1E31 

77 

no 

39 

1E86 

7i 

HE 

71 

1FB9 

\k 

Ss 

21 

1EBC 

ID 

MPV 

INX 

MJV 

MGV 

ShL  R 

SBSAV 

LHii! 

NXTsr- 

Shi  C 

MESC- 

JNZ 

FR(, 

CALL 

ICC  7 

CAU 

VAR 

JNC 

PREX 

PUSH 

D 

JMP 

CALL 

C  V6L 

PUSH 

LHLlT 

MESC 

CALL 

cupn 

PHP 

0 

PUSH 

H 

OLSJo    PP.L'CtSSLP 

.SUf::  L  x  I  h 

PJSH  H 

LMLO  K 
PUSH 


NX  IS.' 
MEMF  'L 
CPNT 

GSENT 

PKOCLS'iUR 


;    KW 

STATEMENT 

PROLFSSf 

FrlR: 

I  HLD 

CPNT 

INK 

C 

INX 

INX 

CALL 

ICP7 

CALL 

ALPM 

JNC 

ER21 

MUV 

0,M 

CALL 

1CP7 

MOV 

D,C 

MVI 

CO 

CAl  L 

NUMC 

JNC 

1*9 

MOV 

CM 

INX 

H 

OCR 

0 

JZ 

E«7 

PUSH 

CALL 

FSYM 

XTHL 

M3V 

E*C 

KUV 

C,C 

MOV 

D*a 

XCHG 

SHLD 

VNA-Mf 

XCmG 

MOV 

A,M 

CPI 

'  =  •     HR 

JNZ 

ER16 

CALL 

ICP7 

CALL 

EVAL 

XTHL 

CALL 

CUPOf 

Sr.lV 

VLUL 

POP 

H 

MUV 

A>C 

ORA 

A 

JZ 

fcR7 

MVI 

A, 2 

CALL 

SYHSi-  T 

CPI 

7 

JNZ 

ER17 

INX 

Ft 

INX 

H 

u"v 

A,C 

ORA 

JZ 

ER7 

CALL 

cVAL 

PUSH 

LXI 

H.FLIMI 

CALL 

COPDH 

MUV 

A,C 

OKA 

A 

JNZ 

STP 

LXI 

n,FO^E 

PGP 

H 

JMP 

FBI  L(? 

STP: 

POP 

MVI 

A,2 

CALL 

SYf  S"  T 

CP  I 

a 

JNZ 

ER17 

INX 

INX 

INX 

INK 

c 

CALL 

ICP7 

CALL 

F  VAL 

Stfc  IF  LAST  n 
Nt.  SU3  ()Y  THIS 
,GfcT    STARTING 


IN|T 


.Mt.MGFY     SCRATCH 


iCfl    SJUKCE    PUT"    oACK 
IjEI     CHAK 

;is   1 1    i? 

IYES   -    GO    CALL     SU3 

son  ht  ha^f  a  ,? 

jUEXPtCTtl     L  NARALTEP 

;BUMP    PNUS 

;:)'!    ht     HAVl     A     VARlAnLE 

IYES    -    SAVF     AI.DRESS 

ICIJNI  INUE 

EVALUATE     FXPRESSIJN 

iSAvt     II, L 

;  JE  F    SCRATCH    AREA 

SAND   COPY     Ui    IT 

;hl     TC    Dt 

isave   Aonctss 

;uP  )/.I  E    MLSCR 


iCCNTINUfc 

(START    Or    PDUTINt 

;T  RANSFER 


;FuK    f-ETUP'.    STMT. 
ITC    STACK 

JPNTF.     TO    NEXT     STMT. 
;SAVE    GN    STACK 
iCiiECK    MEMORY 


GET    CM 


PNTR 


PT     UF    GuTU     TC    F  IMSH 


IGfT    RCTUFN     ADO.     FRCM    S 
ICCNTINUE 


;LLTTER7 

;NQ 

;GET    IT    TO 

IOUMP    PNTR 

ISAVE     C 

UNIT    C    TU 

INUMBER? 

;nl 


(PREMATURE     ECL 
ISAVE    H,L 

IGE  T    VAR.    LOCATIUN 
;PUT    GN    STACK,     GET 
IVARIAbLE     TC    D,E 
;"ESTuRt    L 

ISAVE     VAP    NAME 


JHUMP     PNTR'S 

IEVALUATE    EXPRESSION 

(VARIABLE    LOCATION 

JyJPlTE     VALUE 

ISAVE     PNTK     TO    VARIABLE 

[GFT    H,L     BACK 

ICHECK    E0L 


ICHECK    FOF     'TO' 

IBUMB     PNTR'S 
ICHECK    EOL 

(EVALUATE    I  IM]  T 
ISAVE    M,L 

ISAVE    LIMIT    VALUt 


IGET    H,L 
IL-JUK    FUR     'STE 


IGE 

AT     IK-IS    PUINT: 

VARIABLE     NAME     IS     IN    LOCATION     VNAME 

VARIABLE    ADDRESS     IS     IN    LOCATION    VLOC 

VAPJ-3LE    HAS    3EEN     INITIALIZED 

L1"II     IS     IN    4    UYTE    LOCATION    FLIMT 

STfeP     IS    POINTED    TO    '.lY    D.E 

H.L.C    APE    POINTER,    COUNTER    AS    USUAL 


XK    EOL 

F    STEP    SIZF 


ilLO:  PUSH 

LHID 

MVI 
ANA 
MOV 
MOV 
CALL 
JC 

PJSE- 
LHLC 
MVI 
ADD 
MOV 
MVI 
AOC 
MOV 
SHLD 
CALL 
POP 
:XST:     POP 
CALL 
INX 
INX 
INX 
INX 
LDA 

MlJV 

INX 

I  DA 

MLV 

INX 
LX  1 
CAl  L 
INX 
INX 
INX 
INX 
IDA 
MOV 
INX 
LDA 
MJV 
PUT  CURRENT  V 
LXI 
DAD 
SHLD 


0 


CL 

FSYM 

FEXST 


Uil-Lll 

COPDH 


KFPNT 


ISAVE     PNTR     TU    STtP 

IGET    VAP  IABLF    NAME 

IMASK 

;MASK  OFF  TJP  2  SITS 

ISFT  UP  Tl  CALL  FSYM 

;F IND  ENTRY 

(IT  hAS  THERE 

II  T  WASN'T,  SAVE  H,L 

(UPDATE  NXTSP 

;AJO  8  TO  H,L 


(NEk,  VALUE  OF  NXTSP 

ICHECK  MEMORY 

IGET  ADD.   IN  DATA  HLUCK 

(AUORESS  OF  STEP  SIZE 

(STORt  IT 

(PNT  TO  WHERE  VAP.  PNTR 


ISECCND  BYTE 

iPNT  TO  WHERE  LIMIT  GDE 
"  "T  IS  NOW 

WHERE  KFPNT  GOE 


KFPNT+1 

Hi  A 
NAME    GN    Nt STING 

HiO 

SP 

VLOC 
LHLD  NESt 
MOV     A, I 


ISAVE  IT 
iGET  NEST  SP 
ICCMPARE  w  ITH 


JANUARY  1977 


INTERFACE  AGE  103 


SOFTWARE  SECTION 


MICROCOMPUTER  DEVELOPMENT  SOFTWARE 


1FHU 
lErtF 
IEC2 
1EC3 
IEC4 
1EC7 
LECQ 
LEC9 
1ECA 
1EC8 
1ECE 
LED] 
1ED2 
1EU5 


Ibl)'; 
IEDC 
IE  JO 
1FDL 
1EDF 
1EEO 
IEE3 
ItEt 
1EFT 
IFCA 
IE  Ml 

11  Fij 
It  f.  \ 

UFF 

1EF2 
It  F5 

lEFa 
IFFO 
1EF  A 
UFj 
IF  ),1 
IFOl 
IF  04 
1FOT 
lFUd 
1FQA 
1F0I) 

UOi 
Ll^  JF 
1F10 
1H1 
IF  14 
IF  15 
IFJfi 
IF  [9 

iFir. 

if  in 

IF  IF 
1F20 
IF2I 
IF  2  4 
IF25 
1F28 
1F2R 
IFZC 
LF2U 
1F2I 
1F2F 
IF  31 
1F32 
lFjj 
IF  35 
IF  3t> 
IF37 
IF  3* 
1FJB 
IF  JC 
IF3H 
F  JI 
1F3F 
F4J 
F41 


22    12 
9A    IF 


FU     IE 
14     12 

9A     IF 


lFt>5 

1F6(, 
IF6V 
It  6A 
F6H 
IF6C 
>6U 
f  6E 
F6F 
IF  70 
F  7  1 
f  K 
F77 
F  7B 
F  79 
IF  7C. 

c  n 

FBI 
1F83 
LF86 
F8d 
FSB 
IF  81) 
IF  90 
IF92 
1F95 
LFS7 
1F9A 
IF9C 


i  be   ib 

16 

■    HE     lb 
17 

6c    15 
18 

BE     15 
19 

Bfc     15 
20 
BE    15 


CPI 

TOPNS    AND    3  7  7C 

JNFED    ONLY    CCMPARE    PAGE 

JZ 

CR18 

;FUR'S    NEXTEC    TUD    OEEPL 

SPHL 

lLOAD    NEW     SP 

XCMC 

;SAVE    NEST    SP 

LHLD 

VNAHF 

■.GET     INDEX    NAME 

PUSH 

H 

ISAVE     IT 

OCX 

r 

UPDATE    NEST    SP 

DCX 

0 

XCHC 

;SAVE     IT 

SHLil 

NEST 

LHLD 

VLCC 

JRESTURE    LLD    SP 

SPHL 

JMP 

I  END 

;ALL    DCNE 

DB 

2000. 0,0.0010 

;FLfJATING    PNT    ONE 

TFMENT 

PROCf-  SSOR 

LHLO 

CPNT 

;F  IX    PNTR'S 

INX 

INX 

H 

I  NX 

H 

End 

C 

CALL 

ICP7 

CALL 

ALPHA 

JLETTER? 

JNC 

FR21 

(Nil.    ERROR 

HUV 

R,M 

;yes,    get    it 

Mnv 

U.C 

jsave   c 

HVI 

CO 

UNIT    C    TC    0 

I  NX 

tSUKP    Pt.TP  ■  S 

DCK 

I) 

JZ 

NEXT1 

CALL 

numb 

lNyMB£H? 

JNC 

EH2I 

iNU|    ERROF 

HJV 

C.M 

;yes,    get    it 

ocp 

0 

; SHOULD    HE    ECL 

JNZ 

ER21 

LXI 

H,0 

;GfT    SP 

DAI) 

SP 

SHLl) 

VLOC 

[SAVE     IT 

LHLO 

NEST 

IGIT    NEST    SP 

MOV 

A.L 

[COMPARE     KITH    BOTTOM 

CPI 

BUTNS    AND    3770 

JZ 

ER19 

1NEXT    QtFHKE    FOB 

SPHL 

:LC1AD    SP 

POP 

IGfl    LAST     INDEX 

HCV 
CMP 

A|B 

H 
TP20 

ICCMPARE     IC    CURRENT 

{NESTING    EPROR 

HOV 

A,C 

CMP 

L 

JNZ 

FR20 

I  HL  D 
SPHL 
HVI 

VLOC 

;ALL    OKi    RESTORE    OLD    SP 

A,  77^ 

;mask 

ANA 

B 

■.MASK    JUT    TOP    2    HITS 

M-JV 

D.A 
F  SYM 

CALL 

Jf IND    SYMHCL 

XCHt, 

lADOFESS    TO    D,E 

LXI 

H.FSFC1 

;CUPY    STEP    TC    FREG1 

CALL 

COPDH 

I  NX 
1NX 

INX 

r 
0 

;PNT    TQ   CHARACTERISTIC 

LUAX 

n 

;i.et    it 

ANI 

20GG 

JGET    SIGN 

RAL 

IROTATE     IT     INTO    CARRY 

CMC 

ICOHPL  EMENT     IT 

HVI 

A.O 

;MAKE     SuRt     A=o 

PAL 

;Rf:TATE    T(;    lSH 

INK 

idUHP    6Y    CNE 

STA 

VLOC 

ISAVE     IT,     ITS    =1     IF    -    S 

INX 

D 

;PNT    TO    VAP1ABLE    PNTR 

XCHG 

;GET     IT.   TC    OE 

EP9: 

ERR: 

ER17: 

CRld: 

ER19: 

CR20: 

ER21: 


NO   PROGRAM    FHF.ORS 


HUV 

INX 

PJSH 

IXI 

CALL 

XCHC 

HVI 

CALL 

CAU 

LXI 

CALL 

POP 

LXI 

CALL 

PUSH 

CALL 

LXI 

CMP 

POP 

JZ 


INX 

MOV 
XCHC, 
JMP 
L  XI 

INK 

INP 

JHP 
HVI 

JHP 

HVI 
JHP 
HVI 

JMP 

HVI 
JHP 
HVI 

JMP 

MVI 
JHP 

MVI 
JMP 

END 


niNcp 

COPDM 

H.FKIGl 
COPDH 


IEND 

A, 9 

ERROl 

A,  16H 

ERROV 

A.17H 

ERROR 

A,  18-1 

ERROR 

A,  19H 

ERROR 

A,  2  OH 

ERRUR 

A.21H 

ERROR 


AG  A 

ARYES 

8IN0P 

HN03 

C 

CHAR5 

CLSUB 

CDPOH 

CVB1 

OFXL 

DOL 

ENTRY 

F.R16 

ER20 

ER8 

ERRDR 

Fl 

FCUMP 

FIX 

FNDSB 

FOR  11 

F0RM3 

FORM  7 

FPERR 

FWAH 

GOSUS 

GTRA 

HSR  IN 

1CP4 

IENO 

1NCPT 

INPUT 

I  SRI  2 

ISRT3 

ISRT7 

KASE 

KDAT<> 

KL4 

KONT 

LADD 

LET 

LHUL 

LUKON 

H2 

HCHK 

HEHST 

HODEI 

HULT2 

NEXT1 

NL6 

NOENT 

NOT  3 

NUSUB 

00A10 

OOAT^ 

0DAT8 

OKLET 


0337 
1A0? 
18CI1 
1A3B 
15A6 
0301 
1508 
10CC 
17A8 
124B 
OFOC 
19EC 
IfcTl 
1F81 
1F95 
1A22 
15Bh 
14*.E 
1H23 
1915 
1DBE 

1446 
L444 

IA5B 

21AA 
1DD0 
1709 

Uos 

1600 
1B8C 
1607 
1H4C 
11  7A 
UDi. 
1144 
2160 
13C0 
2156 
183B 
OFOO 
1BD0 
0F03 
162  7 
1016 
OFF*. 
2100 
1997 
2164 
1EFD 
2151 
1646 
1008 
1D70 
14C6 
1481 
1487 
1731 


ADD  J 

ALPHA 

ASBC 

8MPTR 

BUTNS 

CI 

CHEKE 

CbflT 

CPNT 

CVH2 

DIM 

F 

EOK 

FR17 

ER21 

ER9 

tFRKl 

FALSE 

FOAT 

FLOFU 

FONE 

F0RL2 

FDRM4 

FURM8 

FREG1 

GET 

GOTO 

H 

IAGA 

ICP7 

IFRT 

INP 

INSER 

I  SRI  A 

ISRT4 

1  SP.  T  8 

KDAT1 

KDATA 

KL6 

L 

LDIV 

LIS1 

LOK 

M 

M3 

MDBC 

HESCR 

MURC 

NDOU 

NFPER 

NLEl 

NOLIN 

NSRCH 

NXTDN 

00AT1 

0DAT5 

00AT.9 

OKN 


SYMoOL     lAbLt 

1A56  A 

A       1222  A 

1A59 
19BB 
21AA 
1219 
1981 
1  778 


HND1 
BOUND 

CALLP 


215. 
1260 
1720 
0003 
19FA 
1F86 
1F9A 
IF7C 
1502 
ID12 
196F 
1B2D 
1E05 
143F 
144  5 
1443 
217C 
17D9 
1700 
0004 
1C8D 
15F6 
1C70 
1973 
108F 
10A2 
10D7 
1148 


D 

01  V 

ECAV 

ER10 

ER1B 

ER6 

ERLN 

EVAL 

FBAC 

FEXST 

FL  IMT 

FUR 

FORMl 

F0RH5 

F0PH9 

FREG2 

GKEY 
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ATTENTION  All  Ye  Alice  Freaks  and  Other  Lovers  of  Logical  Systems.  Here  is 
documented  evidence  that  Lewis  Carroll  would  have  read  BYTE  had  he  lived  in 
1976: 


JABBERWOCKY. 


'Twas  brillig,  and  the  slithy  toves 
Did  gyre  and  gimble  in  the  wabe; 

All  mimsy  were  the  borogoves, 
And  the  mome  raths  outgrabe. 

"Beware  the  Jabberwoek,  my  son! 

The  jaws  that  BYTE,  the  claws  that  catch! 
Beware  the  Jubjub  bird,  and  shun 

The  frumious  Bandersnatch!" 

He  took  his  vorpal  sword  in  hand: 

Long  time  the  manxome  foe  he  sought— 

So  rested  he  by  the  Tumtum  tree, 
And  stood  awhile  in  thought. 


And  as  in  uffish  thought  he  stood, 
The  Jabberwoek,  with  eyes  of  flame, 

Came  whiffling  through  the  tulgey  wood, 
And  burbled  as  it  came! 

One,  two!    One,  two!   And  through  and  through 
The  vorpal  blade  went  snicker-snack! 

He  left  it  dead,  and  with  its  head 
He  went  galumphing  back. 

"And  hast  thou  slain  the  Jabberwoek? 

Come  to  my  arms,  my  beamish  boy! 
0  frabjous  day!  Callooh!  Callay!" 

He  chortled  in  his  joy. 

Twas  brillig,  and  the  slithy  toves 
Did  gyre  and  gimble  in  the  wabe; 
All  mimsy  were  the  borogoves, 
And  the  mome  raths  outgrabe. 
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An  Inside  Look  Into 

NIBL  -  Extended 
Tiny  BASIC 


for  the  SC/MP 


INTRODUCTION 

NIBL  (National  Industrial  Basic  Language)  is  a 
conversational  programming  language  for  the  SC/MP. 
It  is  a  language  similar  to  Tiny  BASIC  Extended,  but  it 
also  has  some  unique  features.  Many  of  these  fea- 
tures, such  as  a  genuinely  useful  control  structure  (the 
PASCAL-influenced  DO/UNTIL)  and  the  indirect  oper- 
ator ("@")  have  been  added  to  the  language  to  allow 
NIBL  to  be  nearly  as  flexible  as  machine  language  in 
such  applications  as  medium-speed  process  control. 

By  using  NIBL,  one  trades  the  high  execution  speed 
and  low  memory  consumption  of  machine  language  for 
some  very  tangible  advantages:  program  readability 
and  modifiability  which  are  truly  difficult  to  achieve  in 
machine  language  programs. 

NIBL  programs  are  interpreted  by  a  large  (4K  byte) 
TBX  SC/MP  program  that  resides  in  ROM.  The  inter- 
preter is  broken  into  two  main  blocks:  a  program  writ- 
ten in  an  Intermediate  (or  Interpretive)  Language  —  IL 
for  short  —  which  does  the  actual  interpretation;  and  a 
collection  of  SC/MP  machine  language  subroutines  in- 
voked by  the  IL  program.  The  IL  approach  is  well-docu- 
mented in  vol.  1 ,  no.  1  of  Dr.  Dobb's  Journal  of  Computer 
Calisthentics  and  Orthodontia,  and  readers  should  refer  to 
that  issue  for  a  more  detailed  description  of  the  inter- 
pretation process. 

In  Table  1,  the  formal  grammar  for  NIBL  is  given. 
This  is  the  ultimate  authority  (other  than  the  inter- 
preter itself)  on  how  legal  NIBL  statements  are  formed. 
The  following  descriptions  of  the  NIBL  statements  will 
refer  to  portions  of  the  grammar.  Table  2  contains  a  list 
of  the  error  messages  produced  by  the  NIBL  system. 
Finally,  a  listing  of  the  NIBL  interpreter  is  given. 

Table  1:  NIBL  grammar 

On  reading  the  grammar: 

All  items  in  single  quotes  are  actual  symbols  in  NIBL;  all  other  identifiers 
are  symbols  in  the  grammar.  The  equals  sign  "  =  ",  means  "is  defined  as"; 
parentheses  are  used  to  group  several  items  together  as  one  item;  the  ex- 
clamation point,  "I",  means  an  exclusive  or  choice  between  the  items  on 

either  side  of  it;  the  asterisk, ,  means  zero  or  more  occurrences  of  the 

item  to  its  left;  the  plus  sign,  "+",  means  one  or  repetitions;  the  question 
mark,  "?",  means  zero  or  one  occurrences;  and  the  semicolon,  ";",  marks 
the  end  of  a  definition. 
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NIBL  Line 


=     Immediate  Statement 
I     Program  Line 


Immediate  Statement    =    (Command  !  Statement)  Carriage  Return; 

Program  Line    =    (Decimal  Number  Statement  List  Carriage  Return) 

Command  =  'NEW 

I  'CLEAR' 

I  'LIST'  Decimal  Number  ? 

I  'RUN' 

Statement  List    =    Statement  (':'  STATEMENT)  •; 


Statement 


=  'LET  ?  Left  part  '  =  '  Rel  Exp 

I  'LET'  ?  '$'  Factor  '  =  '  (String  !  '$'  Factor) 

I  'GO'  (TO'  I  'SUB')  Rel  Exp 

I  'RETURN' 

I  ('PR'  !  'PRINT')  Print  List 

I  'IF'  Rel-Expr  THEN'  ?  Statement 

I  'DO' 

I  'UNTIL'  Rel-Exp 

!  FOR'  Variable  '  =  '  Rel  Exp  TO'  Rel  Exp  ('STEP' 

Rel  Exp)  ? 

I  'NEXT'  Variable 

I  'INPUT  (Variable  +  I  '$'  Factor) 

I  'LINK'  Rel  Exp 

I  'REM'  Any  Character  Except  Carriage  Return  + 

I  'END' 


Left  Part 

= 

(Varia 

ble  I 

'©'  Factor 

I  'STAT' 

I  'PAGE')  ; 

Rel  Exp 

= 

Expression 

Relop  Expression 

I 

Expression 

Relop    = 

'  =  '1'  =  '; 

Expression 

= 

Expression 

Adding 

Operator  term 

! 

('+'  I  '-')  ?  Term 

Adding  Operator   =    '+'  I  '-'  I  'OR' 


Term 

Multiplying  Operator 
Factor 


-    Term  Multiplying  Operator  Factor 
I     Factor 


I  V  I  'AND' 


Variable 

Decimal  Number 
('  Rel  Exp  ')' 
I    '©'  Factor 
I    '#'  Hex  Number 
!    'NOT'  Factor 


!     '(' 
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!  'MOD'  '('  Rel  Exp  ','  Rel  Exp  ')' 

!  'RND'  '('  Rel  Exp  '.'  Rel  Exp  ')' 

I  'STAT' 

I  TOP' 

!  'PAGE' 


Variable    =    'A'  I  "B"  I  'C  I  ...  I  V  I    Z'  ; 

Decimal  Number   =    Decimal  Digit  +  ; 

Decimal  Digit    =    '0'  !  'V  I  '2'  I  ...  I  '9'  ; 

Hex-Number   =    (Decimal  Digit  !  Hex  Digit)  +  ; 

Hex  Digit    =    'A'  I  'B'  I    C  I  'D'  I  'E'  I  'F'  ; 

Print  List    =    Print  Item  +  ; 

Print  Item    =    (String  I  Rel  Exp  I  '$'  Factor)  ; 

String    =    ""  Almost  Any  Character  ""  ; 

NOTE:  Spaces  are  not  usually  significant  in  NIBL  programs,  with  the  follow- 
ing exceptions:  spaces  cannot  appear  within  key  words  (such  as  THEN'  or 
'UNTIL')  or  within  constants.  Also,  a  variable  (such  as  A  or  Z)  must  be 
followed  immediately  by  a  non-alphabetic  character  to  distinguish  it  from  a 
key  word. 


Table  2:  NIBL  error  messages 

Error  messages  are  of  the  form: 

EEEE  ERROR  AT  LN 

where  EEEE  is  one  of  the  error  codes  below,  and  LN  is  the  number  of  the 
line  in  which  the  error  was  encountered. 

AREA  No  more  room  left  for  program  in  current  page 

CHAR  Character  after  logical  end  of  statement 

DIV0  Division  by  zero 

END"  No  ending  quote  on  string 

FOR  FOR  without  NEXT 

NEST  Nesting  limit  exceeded  in  expression,  FOR's,  GOSUBs, 

etc. 

NEXT  NEXT  without  FOR 

NOGO  No  line  number  corresponding  to  GOTO  or  GOSUB 

RTRN  RETURN  without  previous  GOSUB 

SNTX  Syntax  error 

STMT  Statement  type  used  improperly 

UNTL  UNTIL  without  DO 

VALU  Constant  format  or  value  error 

HISTORY  OF  NIBL 

NIBL  came  into  this  world  as  an  interpreter  for  Tiny 
BASIC,  as  originally  described  in  the  first  issue  of  Dr. 
Dobb's  Journal.  That  program  was  written  by  Steve 
Leininger,  who  subsequently  left  before  the  program 
was  ever  assembled  or  executed.  The  current  version 
of  NIBL  is  an  almost  complete  re-write  of  the  original 
interpreter,  with  changes  and  additions  being  made  to 
improve  the  modularity  of  the  program,  to  greatly  in- 
crease execution  speed,  and  to  extend  the  capabilities 
of  the  language  itself. 

SYSTEM  REQUIREMENTS 

The  NIBL  interpreter  is  intended  to  be  a  ROM-resi- 
dent program  in  the  first  4K  of  the  SC/MP  Memory 
address  space  (although  it  will  run  just  as  well  in 
RAM).  The  interpreter  requires  at  least  2K  bytes  of 
RAM  starting  at  address  1 000  (base  1  6),  of  which  the 
interpreter  uses  nearly  300  bytes  for  stacks,  variables. 


etc.,  leaving  the  rest  for  the  user's  program.  Another 
2K  bytes  of  memory  may  be  added  to  fill  up  this  4K 
page,  forming  what  is  hereafter  referred  to  as  "Page 
1." 

The  SC/MP  architecture  forces  memory  to  be  split 
into  pages  of  4K  bytes  each;  therefore,  NIBL  allows 
seven  such  pages  to  be  used  for  storing  programs. 
NIBL  programs  in  the  seven  pages  are  edited  separ- 
ately, but  may  be  linked  together  during  program  exe- 
cution by  special  NIBL  statements  described  in  the 
following  pages.  Page  #1  as  mentioned  above,  must  be 
RAM  since  the  interpreter  uses  part  of  it  as  temporary 
.storage;  the  part  used  to  store  application  programs 
starts  at  location  111E  (base  16). 

-  The  other  six  pages  of  memory,  each  of  which  starts 
at  location  nOOO  (base  1 6),  where  n  is  the  page 
number,  may  be  either  RAM  or  ROM.  Page  2  is  a  spe- 
cial page:  it  can  contain  a  NIBL  program  to  be  exe- 
cuted immediately  upon  powering  up  the  NIBL  sys- 
tem. 

The  memory  organization  of  NIBL  is  shown  in 
Figure  1. 

Throughout  this  article,  the  assumption  is  made  that 
the  user  has  a  teletype  with  paper  tape  reader  and 
punch,  as  with  the  SC/MP  Low  Cost  Development 
System  (LCDS).  In  fact,  NIBL  was  designed  to  use  the 
SC/MP  LCDS  teletype  interface,  but  to  be  completely 
independent  of  the  LCDS  firmware.  If  NIBL  is  to  be  run 
on  its  own,  the  system  should  have  the  same  confi- 
guration for  the  teletype,  with  the  reader  relay  being 
operated  directly  by  the  SC/MP.  At  present,  paper  tape 
is  the  only  medium  for  saving  NIBL  programs,  but  as 
soon  as  the  hardware  and  software  for  a  SC/MP  cas- 
sette interface  become  available,  NIBL  wiN  be  able  to 
link  to  routines  for  saving  and  loading  programs  with 
ease. 

Since  the  teletype  interface  is  not  based  on  a  UART, 
the  terminal  baud  rate  can  only  be  changed  by  modify- 
ing the  timed  delays  in  NIBL's  I/O  routines.  NIBL  has 
been  run  successfully  at  1200  baud  with  a  CRT  ter- 
minal; the  assembly  listing  of  the  NIBL  program  is 
programmed  for  a  110  baud  rate  system. 

COMMUNICATING  WITH  NIBL 

When  the  NIBL  system  is  ready  to  accept  input,  it 
prompts  at  the  teletype  with  a  ">"  prompt  sign.  (NIBL 
is  now  in  "edit  mode.")  The  user  then  enters  a  line  ter- 
minated by  a  carriage  return.  There  are  several  special 
characters  that  are  used  to  edit  lines  as  they  are  typed: 

Shift/O  (back-arrow)  causes  the  last  character  typed 
to  be  deleted. 

Control/H  (backspace)  performs  the  same  function 
as  shift/0,  but  echoes  as  a  backspace/space/back- 
space sequence,  which  is  only  useful  if  the  teletype 
routines  are  modified  to  run  at  high  baud  rates  for  use 
with  CRT's. 

Control/U  (echoed  as  "  '  U")  causes  the  entire  line 
to  be  deleted;  NIBL  reprompts  for  a  new  line. 

Entering  a  line  to  NIBL  without  a  leading  line  num- 
ber causes  the  line  to  be  executed  directly  by  NIBL. 
Most  NIBL  statements,  as  well  as  the  four  program 
control  commands,  may  be  executed  in  this  manner. 

A  line  with  a  leading  number  (in  the  range  0  through 
32767)  is  entered  into  the  NIBL  program  in  the  cur- 
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FIGURE   1.   NIBL  MEMORY  ORGANIZATION 

108  INTERFACE  AGE 


rent  page.  (Make  sure  that  the  value  of  the  pseudo-var- 
iable PAGE  is  valid,  so  that  the  line  isn't  lost  into  non- 
existent memory.)  The  NIBL  editor  sorts  the  program 
lines  as  they  are  entered  into  ascending  order  by  line 
number. 

Typing  a  line  number  followed  by  a  carriage  return 
deletes  that  line  from  the  program.  Typing  a  line  with 
the  same  number  as  an  existing  line's  causes  the  new 
line  to  replace  the  old  one  in  the  program. 

Each  of  the  seven  memory  pages  may  contain  a 
different  program,  separate  from  the  rest.  Editing  the 
program  in  one  page  will  not  affect  the  other  pages.  To 
switch  editing  from  one  page  to  another,  simply  type 
PAGE  =  n,  where  n  is  the  number  of  the  new  page. 

VARIABLES 

There  are  twenty-six  variable  names  in  NIBL:  the 
letters  A  through  Z.  They  are  all  16-bit  binary  var- 
iables, so  they  can  be  used  to  hold  addresses  as  well  as 
signed  numeric  data.  Space  for  pre-declared  variables 
is  allocated  for  them  in  RAM  when  NIBL  powers  up. 

CONSTANTS 

NIBL  allows  either  decimal  or  hexadecimal  (base 
16)  constants  to  appear  in  expressions.  Decimal  con- 
stants must  lie  in  the  range  0  through  32767;  the 
unary  minus  ["—")  is  used  to  obtain  negative  values. 
The  value  —32768  is  a  valid  NIBL  integer,  but  it  is  not 
legal  as  it  stands.  To  represent  it,  use  —32767-1  or 
#8000  instead. 

Hexadecimal  constants  are  denoted  by  a  pound  sign 
("#")  followed  by  a  string  of  hexadecimal  digits  (0-9, 
A-F).  NIBL  does  not  check  for  overrun  in  hex  con- 
stants; consequently,  only  the  4  least  significant  digits 
of  the  hex  digit  string  are  kept. 

FUNCTIONS 

NIBL  includes  three  functions  that  may  appear  in 
any  expression.  These  are  described  as  follows: 

RND  (X,  Y)  returns  a  pseudo-random  integer  in  the 
range  X  through  Y,  inclusive,  where  X  and  Y  are  arbi- 
trary expressions.  In  order  for  the  function  to  work  pro- 
perly, the  value  of  Y  —  X  should  be  positive  and  no 
greater  than  32767. 

MOD  (X,  Y)  returns  the  absolute  value  of  the 
remainder  from  X  divided  by  Y  (where  X  and  Y  are 
expressions). 

TOP  (with  no  arguments)  returns  the  address  of  the 
first  free  byte  in  the  memory  page  currently  being 
edited  or  executed.  In  other  words,  it  is  the  address  of 
the  last  byte  at  the  top  of  the  current  NIBL  application 
program  in  the  current  page,  plus  one. 

PSEUDO-VARIABLES 

NIBL  has  two  pseudo-variables  in  addition  to  the 
standard  variables.  These  are  STAT  and  PAGE.  Both  of 
these  variables  may  appear  on  either  side  of  an  assign- 
ment statement. 

STAT  represents  the  SC/MP  status  register.  The 
current  value  of  the  status  register  can  be  referred  to 
by  using  STAT  in  an  expression;  or  an  assignment  may 
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be  made  to  the  status  register  by  executing  a  state- 
ment such  as  STAT  =  4  or  STAT  =  STAT  OR  #20. 
When  NIBL  makes  an  assignment  to  the  status 
register  in  this  manner,  it  clears  the  interrupt-enable  bit 
of  the  value  before  it  is  actually  assigned.  Note  also 
that  only  the  lower  byte  of  the  value  is  assigned,  the 
high  byte  is  ignored. 

The  carry  and  overflow  bits  in  STAT  are  mean- 
ingless since  the  NIBL  system  is  continually  modifying 
them.  The  utility  of  STAT  lies  in  the  fact  that  5  of  its 
bits  are  connected  to  I/O  sense  lines  on  the  SC/MP 
chip. 

The  pseudo-variable  PAGE  contains  the  number  of 
the  memory  page  currently  being  executed  or  edited. 
As  indicated  in  Figure  1,  there  are  seven  pages  in 
which  NIBL  programs  may  be  stored;  therefore,  the 
PAGE  number  may  be  only  in  the  range  of  1  through  7. 
If  an  assignment  of  a  value  outside  this  range  is  made 
to  PAGE,  only  the  3  least  significant  bits  LSBs  of  the 
value  are  used.  Page  one  is  defined  as  LSBs  =  000, 
page  two  as  LSBs  =  001   etc. 

If  PAGE  is  modified  while  NIBL  is  in  edit  mode,  all 
subsequent  editing  will  take  place  in  the  new  page. 

If  PAGE  is  modified  by  a  NIBL  program  during  exe- 
cution, control  will  be  passed  to  the  first  line  of  the 
NIBL  program  in  the  new  page.  This  transfer  would  be 
effected  by  a  statement  such  as  PAGE  =  6  or  PAGE  = 
PAGE  +  1.  Thus,  several  NIBL  programs  residing  in 
different  4K  pages  may  be  linked  together  as  one  large 
program,  if  need  be.  This  would  allow  one  to  write  a 
28K  STAR  TREK  program  in  NIBL,  a  Herculean  and 
indeed  foolish  task. 

Control  may  also  be  transferred  from  one  page  to 
another  by  three  other  statements:  RETURN,  NEXT, 
and  UNTIL.  Thus,  the  first  part  of  a  subroutine  or  loop 
may  be  in  one  page,  and  the  second  part  may  be  in 
another  (with  control  being  transferred  between  the 
two  parts  by  an  assignment  to  PAGE).  In  these  three 
special  cases,  NIBL  automatically  updates  the  value  of 
PAGE  as  the  statements  are  executed. 

RELATIONAL  OPERATORS 

NIBL  provides  the  standard  BASIC  relational  oper- 
ators, for  comparing  the  values  of  integer  expressions. 
The  operators  are  as  follows: 

=  equal  to 
<=  less  than  or  equal  to 
>=  greater  than  or  equal  to 
<>  not  equal  to 

<  less  than 

>  greater  than 

All  of  these  operators  produce  1  as  a  result  if  the 
relation  is  true,  and  0  if  the  relation  is  false.  Note  that 
the  relational  operators  may  appear  anywhere  that  an 
expression  is  called  for  in  the  NIBL  grammar,  not  only 
in  IF  statements. 

ARITHMETIC  OPERATORS 

NIBL  provides  the  four  standard  arithmetic  func- 
tions: addition  (  +  ),  subtraction  or  unary  minus  (— ), 
multiplication  (*),  and  division  (/).  Since  only  integers 
are  allowed  in  NIBL,  all  quotients  are  truncated  (the 


MOD  function  can  be  used  to  obtain  remainders  from 
division).  Any  overflow  or  underflow  (other  than 
division  by  zero)  is  ignored  by  NIBL;  the  reasoning  be- 
hind this  is  that  it  may  often  be  necessary  to  treat  NIBL 
expressions  as  unsigned  values,  such  as  when 
performing  calculations  using  memory  addresses  as 
the  operands.  Thus  the  value  of  32767  +  1  is 
-32768  (or  in  hexadecimal,  °7FFF  +  1  =  #8000, 
which  makes  more  sense). 

LOGICAL  OPERATORS 

In  NIBL,  there  are  three  logical  operations  that  may 
be  performed  on  values:  AND,  OR,  and  NOT.  The  first 
two  are  binary  operators,  and  the  latter  is  unary.  All 
three  perform  bitwise  logical  operations  on  16-bit 
arguments,  producing  16-bit  results.  AND,  OR,  and 
NOT  are  sufficient  to  simulate  any  other  logical  oper- 
ation, through  various  combinations  of  the  operators. 

THE  INDIRECT  OPERATOR 

The  indirect  operator  "@"  realizes  the  functions  of 
PEEK  and  POKE  operations  in  other  BASICs,  but  with 
somewhat  more  elegance.  The"@"sign  followed  by  an 
address  (which  can  be  a  constant,  variable,  or  expres- 
sion in  parentheses)  denotes  the  contents  of  that  ad- 
dress in  memory.  Thus,  if  memory  location  245 
(decimal)  contains  60,  the  statement  X=@245  would 
result  in  the  value  60  being  assiged  to  X.  The  indirect 
operator  may  also  appear  on  the  left  side  of  an  assign- 
ment statement.  For  example,  @X=@(Y+10)  would 
result  in  the  memory  location  pointed  to  by  X  being 
assigned  the  value  of  the  memory  location  pointed  to 
by  the  value  Y+10. 

Use  of  the  indirect  operator  is  not  limited  to  read- 
ing from  or  writing  to  memory:  it  also  provides  a  sim- 
ple way  to  communicate  with  peripheral  devices  that 
are  interfaced  to  the  SC/MP  through  memory  ad- 
dresses. Note  that  the  "@"  operator  can  only  access 
memory  one  byte  at  a  time,  and  that  when  an  assign- 
ment is  made  to  a  memory  location,  only  the  low  order 
byte  of  the  value  is  moved  to  the  location;  the  high 
order  byte  is  ignored. 

The  indirect  operator  can  also  be  used  to  simulate 
arrays  in  NIBL.  For  example,  if  we  wish  to  define  an  M 
x  N  matrix  of  one-byte  positive  integers,  we  can  ac- 
cess the  (I.J)th  element  of  the  matrix  (assuming  that 
(0,  0)  is  a  legal  element  in  the  matrix)  with  the  expres- 
sion @(A+I*N+J).  An  assignment  could  be  made  to 
that  same  element  by  placing  the  expression  on  the 
left  side  of  an  assignment  statement. 

EXPRESSIONS 

Expressions  in  NIBL  are  composed  of  variables, 
constants,  function  references,  pseudo-variables,  and 
operators.  Operators  bind  these  other  elements 
together  to  form  complete  expressions.  NIBL  expres- 
sions are  all  16-bit  integers.  Evaluation  of  expressions 
takes  place  left-to-right,  and  the  order  in  which  oper- 
ations take  place  is  determined  by  operator  prece- 
dence and  the  presence  of  parentheses.  The  order  of 
evaluation  can  be  deduced  from  the  grammar  in  Table 
1 ;  here  is  a  table  of  operator  precedence: 
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Lowest  precedence  (applied  last):    <,>,<  =  ,>  =  ,=, 

<> 

+  .  -,  OR 

*,  /,  AND 

Highest  precedence  (applied  first):    @,  NOT 

Despite  this,  it  is  still  safest  to  use  plenty  of  paren- 
theses in  expressions  to  make  the  intent  clear. 

PROGRAM  CONTROL  COMMANDS 

LIST  causes  the  entire  program  in  the  current  page 
to  be  listed.  Listing  can  be  halted  by  hitting  any  key  on 
the  teletype:  the  BREAK  key  works  best. 

LIST  <number>  causes  listing  to  begin  at  the  given 
line  number  (or  the  nearest  one  greater  than  the 
number),  rather  than  at  the  first  line. 

LISTing  a  program  is  the  method  used  to  save  it  on 
paper  tape.  To  accomplish  this,  type  LIST  with  the 
punch  off,  then  turn  on  the  punch  and  hit  carriage  re- 
turn. After  the  program  is  dumped,  type  a  Shift/O  with 
teletype  on  LOCAL  so  that  the  last  character  (a  ">") 
will  be  deleted  when  the  tape  is  entered  to  NIBL  at  a 
later  time.  NIBL  will  accept  a  tape  made  in  this  fas- 
hion at  any  time  during  edit  mode.  The  tape  reader  is 
enabled  at  all  times  by  NIBL,  and  it  does  not  disting- 
uish between  the  reader  and  the  keyboard  when 
accepting  input.  Superfluous  line-feed  and  null  char- 
acters on  the  tape  are  echoed  but  ignored. 

RUN  causes  three  actions:  first,  all  variables  are 
zeroed;  secondly,  all  stacks  (the  FOR,  DO,  and  GOSUB 
stacks)  are  cleared;  and  finally  the  program  in  the  cur- 
rent page  is  executed,  starting  with  the  first  line  in  se- 
quence. 

RUN  is  not  the  only  way  to  start  program  exe- 
cution: GOTO  and  GOSUB  can  also  be  used  to  jump 
into  a  program  from  edit  mode.  For  example,  if  there  is 
a  subroutine  at  line  1000  that  is  being  tested,  typing 
GOSUB  1000  will  cause  that  routine  to  be  executed, 
with  NIBL  returning  to  edit  mode  upon  encountering  a 
RETURN  statement.  When  GOTO  and  GOSUB  are 
used  to  run  a  program,  the  variables  and  stacks  are  not 
cleared. 

Hitting  any  key  while  a  program  is  being  run  will 
cause  NIBL  to  break  execution,  printing  a  message  and 
the  line  number  where  the  break  was  detected.  The 
BREAK  key  on  the  teletype  works  best  for  this. 

CLEAR  causes  all  variables  to  be  zeroed  and  the 
three  stacks  mentioned  above  to  be  cleared.  This  lat- 
ter feature  of  the  CLEAR  command  is  quite  useful  after 
a  stack  nesting  error  has  occurred  (for  example,  if 
GOSUBs  are  nested  more  than  eight  levels  deep). 

NEW  clears  the  program  in  Page  1 ,  and  changes  the 
value  of  PAGE  to  1 .  This  is  the  form  of  the  command 
most  likely  to  be  used  by  NIBL  novices  who  do  not 
wish  to  be  confused  by  the  page  selection  features  of 
NIBL.  NEW  should  be  the  first  thing  one  types  in  to 
NIBL  when  first  powering  up. 

NEW  <number>  sets  the  value  of  PAGE  to  the 
<number>,  and  clears  the  program  in  that  page. 

ASSIGNMENT  STATEMENTS 

Previously,  two  different  types  of  assignment  state- 
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ments  have  been  described:  assignments  to  the 
pseudo-variables  STAT  and  PAGE,  and  assignments  to 
memory  locations  with  the  indirect  operator.  Another 
form  of  the  assignment  statement  is  the  conventional 
assignment  to  a  variable  (A  —  Z),  e.g.  A  =  A  +  1  or  A 
=  32  <  (4  *  I).  There  are  also  statements  which  look 
like  string  assignments,  but  these  are  not  standard 
BASIC,  and  are  described  later  in  the  section  on  string 
handling.  The  word  "LET"  is  optional  in  front  of  any 
assignment  statement  (leaving  it  out  increases  exe- 
cution speed,  unlike  most  Tiny  BASIC  systems). 

IF/THEN  STATEMENT 

The  IF  statement  allows  conditional  execution  of 
one  or  more  statements  (as  many  as  can  fit  on  one 
line).  The  syntax  for  the  IF  statement  is: 

'IF'  Rel-exp  THEN?  Statement 

which  indicates  that  the  word  THEN  is  optional,  and 
that  any  statement  (including  another  IF  statement) 
may  follow  the  conditional  expression.  If  the  IF  condi- 
tion is  true  (i.e.  is  non-zero),  the  statement  following  it 
(and  any  others  on  the  line)  will  be  executed;  other- 
wise, control  immediately  transfers  to  the  next  pro- 
gram line.  The  condition  does  not  need  to  contain  rela- 
tional operators:  a  statement  such  as  IF  MOD  (A,  5) 
THEN  ...  is  perfectly  legal.  In  this  example,  the  state- 
ment following  the  THEN  would  be  executed  if  A  were 
not  divisible  by  5. 

GOTO.  GOSUB.  AND  RETURN 
STATEMENTS 

The  syntax  for  the  GOTO  statement  is  'GOTO' 
followed  by  an  expression.  The  effect  of  the  GOTO 
statement  is  to  transfer  control  to  the  line  whose 
number  is  indicated  by  the  expression.  An  error  occurs 
if  the  specified  line  does  not  exist  in  the  current  page. 
Unlike  standard  BASICs,  any  arbitrary  expression  can 
be  used  to  specify  the  line  number,  as  well  as  the  usual 
decimal  constant.  This  allows  computed  branches  to 
be  performed  with  the  same  effect  as  the 
ON  . . .  GOTO  statement  in  standard  BASIC. 

The  GOSUB  statement  is  identical  to  the  GOTO 
statement  in  form.  It  too  causes  a  branch  to  a  new  line, 
but  it  also  saves  the  address  of  the  following  state- 
ment on  a  stack.  When  a  RETURN  statement  is  exe- 
cuted, the  saved  address  is  popped  from  the  stack,  and 
control  returns  to  that  point  in  the  program.  Since  an 
actual  address,  not  a  line  number,  is  saved  on  the 
GOSUB  stack,  GOSUB  statements  may  appear  any- 
where on  a  multiple-statement  line. 

GOSUBs  may  be  nested  up  to  eight  levels  deep;  an 
error  will  occur  if  an  attempt  is  made  to  exceed  this 
limit.  The  error  condition  does  not  destroy  the  pre- 
vious contents  of  the  stack,  so  a  RETURN  statement 
can  be  executed  (even  in  edit  mode)  without  an  error 
occurring.  However,  any  modification  of  the  NIBL 
program  will  clear  the  GOSUB  stack,  so  that  a  subse- 
quent RETURN  without  a  GOSUB  will  cause  an  error. 

DO  AND  UNTIL  STATEMENTS 

The  DO  and  UNTIL  statements  are  useful  in  writing 
program    loops   efficiently,   without  using   misleading 
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GOTO  statements.  Enclosing  a  group  of  zero  or  more 
statements  between  a  DO  statement  and  an  UNTIL 
<condition>  statement  (where  <condition>  is  an 
arbitrary  expression)  will  cause  the  statement  group  to 
be  repeated  one  or  more  times  until  the  <condition> 
becomes  true  (i.e.  non-zero).  As  an  example  of  the  use 
of  the  DO  and  UNTIL  statements,  we  present  a  pro- 
gram that  prints  the  prime  numbers: 

10  PRINT  1:   PRINT  2 
20   1=3 
30   DO 

40  J  =  l/2:  N  =  2 
50   DO 
60   N  =  N  +  2 

70   UNTIL  (MOD  (I,  N)  =0)  OR  (N>J) 
80   IF  N>J  PRINT  I 
90   1  =  1+2 
100  UNTIL  0 

DO  loops  may  be  nested  up  to  eight  levels  deep, 
and  NIBL  acts  in  the  same  manner  if  an  overflow  oc- 
curs as  it  does  with  a  GOSUB  overflow.  NIBL  also  re- 
ports an  error  if  an  UNTIL  statement  occurs  without  a 
previous  DO.  A  single  DO  loop  may  have  more  than 
one  UNTIL  statement  as  a  terminator.  For  example,  if 
one  wished  to  exit  abnormally  out  of  a  DO  loop  and 
transfer  to  some  appropriate  line,  it  could  be  done  in 
the  following  manner: 

UNTIL  1:  GOTO  X 

where  X  is  the  line  number. 

Neither  the  DO  nor  the  UNTIL  statement  may  be 
executed  in  edit  mode. 

FOR  AND  NEXT  STATEMENTS 

The  NIBL  FOR  statement  is  virtually  identical  to  that 
in  standard  BASICs;  consequently,  it  is  not  explained 
in  great  detail  here. 

As  in  most  BASICs,  both  positive  and  negative 
STEPs  are  allowed  in  the  FOR  statement,  and  a  STEP 
of  + 1  is  assumed  if  the  STEP  portion  of  the  statement 
is  omitted.  A  FOR  loop  is  terminated  by  a  NEXT  <var- 
iable>  statement,  and  the  <variable>  must  be  the 
same  as  that  referred  to  in  the  FOR  statement  at  the 
beginning  of  the  loop. 

FOR  loops  may  be  nested  four  levels  deep;  NIBL 
reports  an  error  if  this  limit  is  exceeded,  or  if  a  NEXT 
statement  occurs  without  a  previous  FOR  statement. 
As  with  the  DO  and  UNTIL  statements,  FOR  and  NEXT 
may  not  be  executed  in  edit  mode. 

Perhaps  the  only  differences  between  the  NIBL  FOR 
statement  and  that  of  more  elaborate  BASICs  (such  as 
DEC's  BASIC-PLUS  for  the  PDP-11)  are  that  a  FOR 
loop  is  always  executed  at  least  once,  and  that  when  a 
NEXT  statement  is  executed,  the  STEP  value  is  added 
to  the  variable  before  the  test  is  made  to  determine  if 
the  loop  should  be  repeated  (rather  than  after  the  test). 

INPUT  STATEMENT 

There  are  two  types  of  INPUT  statements  in  NIBL: 
numeric  input  and  string  input.  The  form  of  the  first 
type  is  'INPUT  followed  by  a  list  of  one  or  more  var- 
iables. When  this  statement  is  executed,  NIBL  prompts 


at  the  teletype  with  a  question  mark  ("?").  The  user  re- 
sponds with  a  list  of  expressions  separated  by  com- 
mas, and  terminated  by  a  carriage  return.  For  example, 
a  legal  response  to  the  statement  INPUT  A,B,C  would 
be  #3FA,26,4* 27.  These  three  expressions  would  then 
be  assigned  to  the  variables  A,B,  and  C,  respectively. 
An  illegal  response  (too  few  arguments  or  improper 
expressions)  will  result  in  a  syntax  error.  Any  extra 
arguments  in  the  response  are  ignored. 

The  second  type  of  INPUT  statement  allows  strings 
to  be  input.  The  form  of  the  statement  is  'INPUT  '$' 
<address>,  where  <address>  is  a  Factor,  syntac- 
tically (usually  a  variable,  constant,  or  expression  in 
parentheses).  When  this  statement  is  executed,  NIBL 
prompts  the  user  as  before,  at  which  point  the  user 
enters  a  line  terminated  by  the  usual  carriage  return. 
NIBL  then  stores  the  line  in  memory  in  consecutive 
locations,  beginning  at  the  address  specified.  Thus,  IN- 
PUTS #6000  would  cause  the  input  line  to  be  stored 
starting  at  location  6000  (base  16);  the  carriage  re- 
turn would  also  be  stored  at  the  end  of  the  line. 

Strings  input  in  this  manner  can  be  tested  and 
manipulated  by  using  the  "@"  operator  or  the  string 
handling  statements  described  below.  They  can  also  be 
displayed  by  a  PRINT  statement. 

Neither  of  the  two  INPUT  statements  may  be  exe- 
cuted in  edit  mode. 

PRINT  STATEMENT 

The  form  of  the  PRINT  statement  is  'PRINT'  or  'PR' 
followed  by  a  list  of  print  items  separated  by  commas, 
and  optionally  terminated  by  a  semicolon,  which  sup- 
presses an  otherwise  automatic  carriage  return  after  all 
items  in  the  list  are  printed. 

A  print  item  consists  of  one  of  the  following: 

•  A  quoted  string,  which  is  printed  exactly  as  it 
appears  (with  the  quotes  removed) 

•  An  expression,  which  is  evaluated  and  printed  in 
decimal  format,  with  either  a  leading  space  or  a 
minus  sign  ("—"),  and  one  trailing  space 

•  A  reference  to  a  string  in  memory,  denoted  by  '$' 
<address>,  where  <address>  is  a  Factor  as  usual. 
Successive  memory  locations,  starting  at  the  speci- 
fied address,  are  printed  as  ASCII  characters,  until  a 
carriage  return  (which  is  not  printed)  is  encountered. 

There  is  no  zone  spacing  in  the  PRINT  statement, 
nor  does  NIBL  perform  an  automatic  carriage 
return/line  feed  after  printing  72  characters.  NIBL  is 
not  an  output-oriented  language;  fancy  formatting  has 
been  sacrificed  for  more  useful  control  structures  and 
data  manipulation  features.  (A  subroutine  to  print  a 
number  and  skip  to  the  next  print  zone  is  a  trivial  to 
write  in  NIBL  —  it  takes  about  two  lines  of  code,  with 
the  DO/UNTIL  and  FOR/NEXT.) 

STRING  HANDLING  STATEMENTS 

String  handling  in  NIBL  is  very  minimal  and  low- 
level.  The  string  handling  features  of  the  INPUT  and 
PRINT  statements  have  already  been  mentioned;  NIBL 
provides  two  more  statements  for  manipulating 
strings. 

A  statement  such  as  $<address>  =  "THIS  IS  A 
STRING"  would  cause  the  quoted  string  to  be  stored  in 
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memory  starting  at  the  specified  address  (which  again 
is  a  Factor),  with  a  carriage  return  being  appended  to 
the  string. 

Another  statement  allows  the  programmer  to  move 
strings  around-  in  memory  once  they  have  been 
created.  The  form  of  this  statement  is  '$' 
<destination>  '  =  '  '$'  <source>,  where  both 
<destination>  and  <source>  are  Factors,  and  are 
the  addresses  of  strings  in  memory.  This  statement 
causes  all  the  characters  in  the  string  pointed  to  by 
<source>  to  be  copied  one-by-one  to  the  memory 
pointed  to  by  <destination>,  until  a  carriage  return 
(also  copied)  is  encountered.  Overlapping  the  source 
and  destination  addresses  can  produce  disastrous  re- 
sults, such  as  wiping  out  the  entire  contents  of  the  cur- 
rent page.  Consequently,  a  string  move  can  be  aborted 
by  hitting  the  BREAK  key  on  the  teletype  (but  it  must 
be  done  quickly!). 

Note  that  all  strings  referred  to  in  these  statements, 
and  in  the  INPUT  and  PRINT  statements,  are  assumed 
to  lie  within  a  4K  page,  and  wraparound  is  a  possi- 
bility which  must  be  anticipated  by  the  programmer. 
(Long-time  SC/MP  programmers  will  be  familiar  with 
this  minor  problem.) 

Using  these  statements,  it  should  be  very  easy  to 
develop  a  set  of  NIBL  subroutines  for  performing  con- 
catenation, comparison,  and  substring  operations  on 
strings. 


REMARK  STATEMENT 

A  comment  can  be  inserted  into  a  NIBL 
program  by  preceding  it  with  the  word  REM.  REM 
causes  the  rest  of  the  line  to  be  ignored  by  NIBL  during 
execution.  Remarks  are  useful  in  debugging  programs 
or  helping  other  people  to  understand  them,  but  of 
course,  they  take  up  valuable  memory.  (Then  again, 
memory  is  getting  cheaper  all  the  time.) 


MULTIPLE  STATEMENTS  ON  ONE  LINE 

A  program  line  may  contain  more  than  one  state- 
ment, if  the  statements  are  separated  by  colons  (":"). 
Using  multiple  statements  on  a  single  line  improves 
the  readability  of  the  program  by  separating  it  into 
small  blocks,  and  uses  less  memory  for  storing  the  pro- 
gram. 

It  is  important  to  note  that  an  IF  statement  will 
cause  any  statements  appearing  after  it  on  the  line  to 
be  ignored  if  the  IF  condition  turns  out  to  be  false.  This 
is  the  feature  that  allows  a  group  of  statements  to  be 
executed  conditionally. 

A  multiple-statement  line  may  be  entered  without  a 
line  number,  but  NIBL  will  only  execute  the  first  state- 
ment on  the  line,  ignoring  the  rest. 


END  STATEMENT 

The  END  statement  may  appear  anywhere  in  a  NIBL 
program  and  not  necessarily  at  the  end.  It  causes  a 
message  and  the  current  line  number  to  be  printed, 
with  NIBL  returning  to  edit  mode.  The  END  statement 
is  useful  when  debugging  programs,  since  it  acts  as  a 
breakpoint  in  the  program  that  can  be  removed  easily. 


LINK  STATEMENT 

The  LINK  statement  allows  NIBL  programs  to  call 
SC/MP  machine  language  routines  at  any  address.  A 
statement  of  the  form  'LINK'  <address>,  where 
<address>  is  an  arbitrary  expression,  will  cause  the 
NIBL  system  to  call  the  routine  at  that  address  by  exe- 
cuting an  appropriate  XPPC  P3  (Exchange  contents  of 
the  Program  Counter  with  designated  Pointer  Register 
P3)  instruction.  The  user's  routine  should  make  sure 
that  it  returns  by  executing  another  XPPC  P3,  and  that 
the  value  of  P3  (Pointer  Register  #3)  upon  entry  to  the 
routine  is  restored  before  returning.  The  routine  may 
make  use  of  the  fact  that  P2  is  set  by  NIBL  to  point  to 
the  beginning  of  the  RAM  block  used  to  store  the  var- 
iables A  through  Z,  with  each  variable  being  stored  low 
byte  first,  high  byte  second.  Thus,  parameters  may  be 
passed  between  NIBL  programs  and  machine  lan- 
guage routines  through  the  variables.  Both  P1  and  P2 
may  be  modified  by  the  user's  routines;  they  are  auto- 
matically restored  by  the  NIBL  system  upon  return. 
The  user  should  be  careful  not  to  modify  RAM  loca- 
tions with  negative  displacements  relative  to  P2,  or  the 
locations  with  displacements  greater  than  51  relative 
to  P2.  These  locations  are  used  by  the  interpreter. 
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POWERING  UP 

NIBL  is  capable  of  executing  a  program  in  ROM  in 
Page  2  immediately  upon  powering  up,  without  the 
need  for  the  user  to  give  the  RUN  command  at  the 
teletype.  When  NIBL  initializes,  it  examines  Page  2 
and  makes  an  educated  guess  about  the  possible  exis- 
tence of  a  legal  NIBL  program  in  that  page.  If  NIBL 
thinks  there  really  is  a  program  there,  it  starts  exe- 
cuting it  immediately;  thus,  if  the  program  halts  for 
some  reason,  the  value  of  PAGE  will  be  2.  But  if  NIBL 
fails  to  find  a  legal  program  in  Page  2  initially,  it  sets 
the  value  of  PAGE  to  1  (the  normal  case)  and  prompts 
at  the  teletype. 

When  executing  programs,  NIBL  periodically  checks 
for  keyboard  interrupt,  returning  to  edit  mode  if  it  de- 
tects it.  Therefore,  if  a  NIBL  program  is  to  be  executed 
with  the  teletype  disconnected,  the  Sense  B  line  of  the 
SC/MP  should  be  set  high  so  that  NIBL  will  not  sense 
an  interrupt  while  running.  This  would  allow  a  NIBL 
system  to  act  as  a  process  controller  which  starts  exe- 
cuting immediately  upon  powering  up. 


SEE  MICROCOMPUTER  SOFTWARE 
DEPOSITORY  PROGRAM  INDEX  FOR  TAPE 
COPIES  OF  THIS  PROGRAM 
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7 

e 

9 

10 


25 

26 


38 
39 


45 
46 


0020 

0040 

ooeo 

0001 

0002 
0003 

FF80 


FFFF 
FFFE 
FFFD 
FFFC 
FFFE 
FFFA 
FFF9 
FFF8 
FFF7 
FFF6 
FFF5 
FFF4 
FFF3 
FFF2 
FFF1 
FFFO 
FFEF 
FFEE 
FFED 
FFEC 
FFEE 
FFEA 
FFE9 
FFES 
FFE7 
FFE6 
FFES 
FFE4 


55  0000 

56  101C 

57  1050 

58  106A 

5?  107A 

60  108A 

61  10A6 

62  10D6 

63  1120 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

30  0000 

08 

81  0001 

82  0007 

83  OOOD 

C4FF 

84  OOOF 

C900 

85  0011 

C901 

86  0013 

C40D 

87  0015 

C9FF 

88  0017 

C402 

89  0019 

CAF6 

90  001B 

31 

91  001C 

C420 

92  001E 

35 

93  001F 

E902 

94  0021 

01 

95  0022 

C180 

96  0024 

E40D 

97  0026 

9302 

98  0028 

BAF6 

99  002A 

C420 

100  002C 

35 

101  002D 

C4FF 

102  002F 

C900 

103  0031 

C901 

104  0033 

C40D 

105  0035 

C9FF 

106  0037 

35 

107  0038 

02 

108  0039 

F410 

109  003B 

E480 

110  003D 

9804 

111  003F 

E480 

112  0041 

90E9 

113  0043 

C400 

WE  ARE  TIED  DOWN  TO  A  LANGUAGE  WHICH 
MAKES  UP  IN  OBSCURITY  WHAT  IT  LACKS 
IN  STYLE. 

—  TOM  STOPPARD 


TSTBIT  = 
JMPBIT  = 
CALBIT   = 


040 
080 


j  I,  L.   INSTRUCTION  FLAGS 

iSC/MP  POINTER  ASSIGNMENTS 
2=2 

3=3 

REG    *       -128  iTHE  EXTENSION  REGISTER 

DISPLACEMENTS  FOR  RAM  VARIABLES  USED  BY  INTERPRETER 


DOPTR 

FORPTR 

LSTK 

SBRPTR 

PCLOW 

PCHIGH 

PCSTK 

LOLINE 

HILINE 

PAGE 

LISTNG 

RUNMOD 

LABLLO 

LABLHI 

PI  LOW 

P1HIGH 

LO 

HI 

FAILLO 

FAILHI 

NUM 

TEMP 

TEMP2 

TEMP3 

CHRNUM 

RNDF 

RNDX 

RNDY 


; DO-STACK  POINTER 

iFOR-STACK  POINTER 

: ARITHMETIC  STACK  POINTER 

I GOSUB  STACK  POINTER 

;  I.  L.  PROGRAM  COUNTER 

i  I.  L.  CALL  STACK  POINTER 
i CURRENT  LINE  NUMBER 

, VALUE  OF  CURRENT  PAGE 
; LISTING  FLAG 
; RUN/EDIT  FLAG 


i  SPACE  TO  SAVE  CURSOR 


-20 
-21 
-22 


-27 
-28 


i  SEEDS  FOR  RANDOM  NUMBER 


ALLOCATION  OF  RAM  FOR  NIBL  VARIABLES.  STACKS. 
AND  LINE  BUFFER 


,  NIBL  VARIABLES  A-2 

;     ARITHMETIC  STACK 

; GOSUB  STACK 

; DO/UNTIL  STACK 

i  FOR/NEXT  STACK 

.  I.  L.   CALL  STACK 

, LINE  BUFFER 

, USER'S  PROGRAM 


=01000+23 

VARS: 

.  =.  +52 

AESTK: 

.  =.  +26 

SBRSTK 

-  =.  +16 

DOSTAK 

.  =.  +16 

FORSTK 

.  =.  +23 

PCSTAK 

.  -  +48 

LBUF: 

=.  +74 

POM: 

=0 

MACRO 

LDPI.  P.  V 

.  MLOC 

TEMP 

.  SET 

TEMP. VAL 

LDI 

H(TEMP) 

XPAH 

P 

LDI 

L(TEMP) 

XPAL 

P 

ENBM 

INITIALIZATION  OF  NIBL 


NOP 

LDPI 

P2, VARS 

LDPI 

PI,  PGM 

LDI 

-1 

ST 

0(P1) 

ST 

KP1) 

LDI 

OD 

ST 

-KP1) 

LDI 

2 

ST 

PAGE(P2) 

XPAL 

PI 

LDI 

020 

XPAH 

PI 

DLD 

2(P1  ) 

XAE 

LD 

EREG<P1 > 

XR1 

OD 

JZ 

SO 

DLD 

PAGE(P2) 

LDI 

020 

XPAH 

PI 

ST 

<P1) 

ST 

KP1) 

LDI 

OD 

ST 

-1CP1) 

XPAH 

PI 

CCL 

AD  I 

010 

XRI 

080 

JZ 

*1 

XRI 

080 

JMP 

•LOOP 

LDI 

0 

* 


i POINT  P2  AT  VARIABLES 

;  POINT  PI  AT  PAGE  ONE  PROGRAM 

i  STORE  -1  AT  START  OF  PROGRAM 


I  ALSO  STORE  A  DUMMY  END-OF-LI 


; POINT  P2  AT  PAGE  2, 

;  INITIALLY  SET  PAGE  TO 


CHECK  IF  THERE  IS  REALLY 
A  PROGRAM  IN  PAGE  2: 
IF  FIRST  LINE  LENGTH 
POINTS  TO  CARR.  RETURN 
AT  END  OF  LINE 

IF  NOT,  PAGE  =  1 


; STORE  -1  IN  2  CONSECUTIVE 
;  LOCATIONS  AT  START  OF  PAGE 

ALSO  PUT  A  DUMMY  END-OF-LINE 

JUST  BEFORE  TEXT 
UPDATE  PI  TO  POINT  TO 

NEXT  PAGE  (UNTIL  PAGE=8> 
REPEAT  INITIALIZATION 

FOR  PAGES  2-7 


i CLEAR  SOME  FLAGS 


114  0045 

115  0047 

116  0049 

117  004B 

118  004D 

119  004F 

120  0051 

121  0053 

122  0055 

123  0056 

124  0058 

125  005A 

126  005C 

127  005D 

128  005F 

129  0060 

130  0062 

131  0064 

132  0066 

133  0068 

134  006A 

135  006C 

136  006E 

137  0070 

138  0072 

139  0074 
140 

141 
142 
143 
144 
145 

146  0076 

147  0073 

148  0079 

149  007B 

150  0070 

151  007E 

152  007F 

153  0081 

154  0082 

155  0034 

156  0085 

157  0086 

158  0088 

159  0089 

160  008B 

161  OOSD 

162  003F 

163  0091 

164  0093 

165  0095 

166  0097 

167  0098 

168  00 9 A 
U9  009 B 

170  009D 

171  009E 
172 

173 
174 
175 
176 
177 

178  OOAO 

179  00A2 

180  00A4 

181  00A6 

132  OOAS 

133  OOAA 

184  OOAC 

185  OOAD 

186  OOAF 

187  0OB1 

188  00B2 

189  00B4 

190  00B6 

191  00B8 

192  OOEA 

193  OOBC 

194  OOBD 

195  OOBF 

196  OOCO 

197  00C2 
193  00C3 
199 

200 
201 
202 
203 
204 
205 

206  00C5 

207  00C7 

208  00C9 

209  OOCB 

210  OOCD 

211  OOCF 

212  00D1 

213  00D2 

214  00D4 

215  00D6 

216  00D8 

217  O0D9 

218  OODB 

219  OODD 

220  OODE 

221  OOEO 

222  00E1 

223  00E3 

224  00E5 

225  00E7 

226  OOEO 

227  OOEA 

228  OOEC 

229  OOEE 

230  OOFO 

231  00F1 

232  00F3 

233  OOFS 

234  00F6 

235  OOFS 

236  00F9 
237 

238 
239 
240 
241 
242 

243  OOFB 

244  OOFD 

245  OOFE 

246  0100 


CAF4 

CAF5 

C454 

CAFB 

C40C 

CAFA 

C400 

CAEA 

01 

C400 

CA30 

AAEA 

01 

C434 

60 

9CF4 

C450 

CAFD 

C47A 

CAFF 

C46A 

CAFC 

C4A6 

CAF9 

C4SA 

CAFE 


C701 
33 

CAFB 


CAFA 
40 

D4F0 
E420 
9836 
E4A0 
9S0D 
E4C0 
QC06 


C2F9 

E4D6 
9C04 
C40A 
9063 
E4D6 

CAEA 

C4I0 

37 

C2FB 

CF01 

C2FA 

CF01 

C2EA 

33 

CAF9 


CAE7 

C501 

E420 

98FA 

C5FF 

C2FA 

37 

D40F 

CAEC 

C2FB 


CAED 
C701 


D47F 

E501 

9C07 

40 

94F1 

9090 


C580 
C2ED 


ST 

RUNMOD <P2) 

ST 

LISTNG (P2> 

LDI 

L(BEGIN) 

ST 

PCLOW <P2) 

LDI 

H(BEGIN) 

ST 

PCHIGHCP2) 

LDI 

0 

ST 

TEMP<P2) 

XAE 

LDI 

0 

ST 

EREG(P2) 

1LD 

TEMP(P2) 

XAE 

LDI 

52 

XRE 

JNZ 

CLEAR 1 

LDI 

L< AESTK) 

ST 

LSTK ( P2 ) 

LDI 

L ( DOSTAK ) 

ST 

DOPTR <P2) 

LDI 

L ( SBRSTK ) 

ST 

SBRPTR <P2) 

LDI 

L( PCSTAK) 

ST 

PCSTK (P2) 

LDI 

L<  FORSTK) 

ST 

FORPTR  <  P2 ) 

INITIALIZE  IL  PC  SO  THAT 
NIBL  PROGRAM 
IS  EXECUTED  IMMEDIATELY 


;SET  ALL  VARIABLES 
1  TO  ZERO 


I  INITIALIZE  SOME  STACKS: 
I  ARITHMETIC  STACK, 

.  DO/UNTIL  STACK, 

,  GOSUB  STACK, 

i  I.  L-  CALL  STACK, 

I  FOR/NEXT  STACK 


INTERMEDIATE  LANGUAGE  EXECUTOR   * 


EXECIL:  LD 

XPAL 

LD 

XPAH 

CHEAT:   LD 
XAE 
LD 
XPAL 
ST 
LDE 
XPAH 
ST 
LDE 
AN  I 
XRI 


JZ 
XRI 

JNZ 

XPAH 

AN  I 

XPAH 

JMP 

XPPC 

JMP 


PCHIGH(P2> 

pa 
ei(p3) 

ei<P3) 

P3 

PCLOW  <  P2 ) 

P3 

PCHIGHIP2) 

OFO 

TSTBIT 

TST 

CALBIT 'TSTBIT 
ILCALL 

JMPBIT! CALBIT 
NO JUMP 


P3 
OF 


CHEAT 1: 
NO JUMP: 


CHEAT 

P3 

EXECIL 


; SET  P3  TO  CURRENT 

i  IL  PC. 


OET  NEW  IL  INSTRUCTION 

INTO  P3  THROUGH 
OBSCURE  METHODS 
SIMULTANEOUSLY.   INCREMENT 
THE  IL  PC  BY  2 


-CHECK  IF  IL  INSTRUCTION 
;  IS  A  'TEST' 

i CHECK  FOR  IL  CALL 

.CHECK  FOR  IL  JUMP 

,  ***  I.  L.   JUMP  #** 

,  ALL  IT  TAKES  IS  SCRUBBING 

;     THE  JUMP  FLAG  OFF  OF  P3 

;  MUST  BE  AN  ML  SUBROUTINE 
!  IF  NONE  OF  THE  ABOVE 


INTERMEDIATE  LANGUAGE  CALL 


ILCALL:  LD 
XRI 
JNZ 
LDI 


LDI 

XPAH 


XPAL 

ST 

LDE 

AN  I 

XFAH 

JMP 


PCSTK <P2) 

L(LBUF) 

I  LCI 

10 

EOA 

L 4 LBUF) 

P3 

TEMP<P2) 

Ht  PCSTAK) 

P3 

PCLOW <P2) 

ei(P3) 

PCHIGH<P2) 
ftl(P3) 

TEMP(P2) 

P3 

PCSTK I P2) 


, CHECK  FOR  STACK  OVERFLOW 


, RESTORE  ACCUMULATOR 

; SAVE  LOW  BYTE  OF  NEW 

(   I.  L.  PC    IN  TEMP 

;  POINT  P3  AT  I.  L. 

,  SUBROUTINE  STACK 

, SAVE  OLD  I  L.  PC  ON  STACK 


GET  LOW  BYTE  OF  NEW 

I.  L.  PC  INTO  P3  LOW 
UPDATE  I.  L.  STACK  POINTER 
GET  HIGH  BYTE  OF  NEW  P3 
I.  L.  PC  INTO  P3  HIGH 


'TEST'  INSTRUCTION 


TST: 
*SCAN: 


ST 

CHRNUM <P2) 

LD 

ei(Pi) 

XRI 

JZ 

♦  SCAN 

LD 

e-KPn 

LD 

PCHIGH<P2) 

XPAH 

P3 

AN  I 

OF 

ST 

FAILHKP2) 

LD 

PCLOW (P2) 

XPAL 

P3 

ST 

FAILL0(P2) 

LD 

BHP3) 

XAE 

DLD 

CHRNUM <P2) 

LDE 

AN  I 

07F 

XOR 

ei<pi> 

JNZ 

•NEQ 

LDE 

JP 

•  LOOP 

JMP 

CHEAT 

JMP 

EXECIL 

LD 

CHRNUM <P2) 

XAE 

LD 

SEREG(Pl) 

LD 

FAILL0(P2) 

XPAL 

P3 

LD 

FAILHI (P2) 

XPAH 

P3 

JMP 

CHEAT 1 

I  CLEAR  NUMBER  OF  CHARS  SCANNE 
i SLEW  OFF  SPACES 


I  REPOSITION  CURSOR 

j POINT  P3  AT  IL  TABLE 


;FAIL  ADDRESS  <-  OLD  P3 


i  SAVE  CHAR  FROM  TABLE 

I  DECREMENT  CHAR  COUNT 

;GET  CHAR  BACK 

i SCRUB  OFF  FLAG  (IF  ANY) 

i  IS  CHAR  EQUAL  TO  TEXT  CHAR? 

j  NO  -  END  TEST 

; YES  -  BUT  IS  IT  LAST  CHAR? 

i   IF  NOT,  CONTINUE  TO  COMPARE 

i  IF  SO,  GET  NEXT  I.  L. 

*  INSTRUCTION 

> RESTORE  PI  TO 

I  ORIGINAL  VALUE 

j LOAD  TEST-FAIL  ADDRESS 
i  INTO  P3 


;GET  NEXT  IL  INSTRUCTION 


SUBROUTINE  RETURN       * 


H( PCSTAK) 


PCSTK (P2) 


-,  POINT  P3  AT  I.  L.  PC  STACK 
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247  0101 

248  0103 

249  0104 

250  0106 

251  0107 

252  0109 

253  010A 

254  01  OB 

255  010D 
256 

257 
258 
259 
260 
261 

262  01 OF 

263  0111 

264  0113 

265  0115 

266  0117 

267  0119 

268  01 1A 

269  011C 

270  01  ID 

271  01  IF 

272  0121 

273  0122 

274  0124 

275  0125 

276  0126 

277  0128 

278  0129 

279  G12B 

280  01 2D 

281  012F 

282  0131 

283  0133 
234 

285 
286 
287 
288 
289 

290  0135 

291  0137 

292  0139 

293  013B 

294  01 3D 

295  013F 

296  0141 

297  0143 

298  0144 

299  0146 
300 

301 
302 
303 
304 
305 

306  0143 

307  014A 

308  01 4C 

309  014E 

310  0150 

311  0152 

312  0154 

313  0156 

314  0157 

315  0159 

316  01 5A 

317  01 5C 
313  01 5E 

319  0165 

320  0167 

321  0168 

322  016A 

323  016B 

324  016D 

325  016F 

326 

327 

328 

329 

330 

331 

332 

333 

334 


90  St 
9041 


C2FC 

E47A 

93 1C 

AAFC 

AAFC 

33 

C410 


CBFE 
31 

90C1 
C4FF 
CBFF 
90  BE 
C40A 
901B 


L  50  1 
E420 
93FA 
E42D 
9304 
E437 
9C01 


C2FC 

E46A 

9C04 

C409 

9043 

BAFC 

BAFC 

33 

C4 1 0 

37 

C301 

9409 

C402 

90S1- 

35 

l:300 


335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 
378 


ST 

PCSTK(P2) 

LDE 

XFAH 

P3 

..IMP 

CHEAT! 

; GET  HIGH  PART  OF  OLD  PC 
I  GET  LOW  PART  OF  OLD  PC 
i UPDATE  IL  STACK  POINTER 
;P3  NOW  HAS  OLD  IL  PC 


SAVE  GOSUB  RETURN  ADDRESS 


LD 

SBRPTR<P2> 

XRI 

L(DDSTAK) 

JZ 

SAV2 

ILD 

SBRPTR<P2) 

ILD 

SBRPTRCP2) 

XPAL 

P3 

LDI 

H(SBRSTK) 

XPAH 

P3 

LD 

RUNMGDIP2) 

XPAH 

PI 

XPAL 

PI 

ST 

-2(P3) 

XPAL 

PI 

JMP 

XO 

LDI 

-1 

ST 

-KP3) 

JMP 

XO 

LDI 

10 

JMP 

EO 

(  CHECK  FOR  MORE 
;  THAN  8  SAVES 


-  SUBROUTINE  STACK  TOP. 
; IF  IMMEDIATE  MODE, 

;  SAVE  NEGATIVE  ADDRESS. 
; SAVE  HIGH  PORTION 
;  OF  CURSOR 

, SAVE  LOW  PORTION 
i  OF  CURSOR 

RETURN 
IMMEDIATE  MODE 

RETURN  ADDRESS  IS 

NEGATIVE. 
ERROR;  MORE  THAN 

8  GOSUBS 


CHECK  STATEMENT  FINISHED 


DONE  1 
D0NE2. 


XRI 
JZ 
XRI 
JNZ 

XPPC 

LDI 

JMP 


D0NE1 
037 

DONE  2 


RETURN  FROM  GOSUB 


LD 

SBRPTR(P2) 

XRI 

L(SBRSTK) 

JNZ 

RSTR1 

LDI 

9 

JMP 

El 

DLD 

BBRPTJMF2) 

DLD 

SBRPTR<P2) 

XPAL 

P3 

LDI 

H(SBRSTK) 

XPAH 

P3 

LD 

1<P3> 

JP 

RSTR2 

JS 

P3,  FIN 

JMP 

XO 

XPAH 

PI 

LD 

0CP3) 

XPAL 

PI 

LDI 

1 

ST 

RUNMGD(P2) 

(SKIP  SPACES 


IS  IT  CARRIAGE  RETURN? 

YES  -  RETURN 
IS  CHAR  A  ':  '  ? 
NO  -  ERROR 
YES  -  RETURN 


*»*«#*## 


;  CHECK  FOR  RETURN 
;     W/0  GOSUB. 


0171  C2F2 
0173  9404 
0175  C40S 
0177  90 1C 
0179  C401 
017B  CAF4 
017D  3F 


017E 

01S4  C501 
0186  E422 
0188  9SDB 
01SA  E42F 
013C  9805 
018E  E40D 

0190  3F 

0191  90EB 
0193  C407 
0195  9035 


LD 

LABLH I (P2) 

JP 

XFER1 

LDI 

8 

JMP 

El 

LDI 

1 

ST 

RUNM0D<P2> 

PRINT  STRING  IN  TEXT 


LD 

ei(pn 

XRI 

JZ 

XI 

XRI 

02F 

JZ 

PRS1 

XRI 

OD 

XPPC 

P3 

JMP 

PRS 

LDI 

7 

JMP 

E2 

i  GOTO  ERROR. 


, POP  GOSUB  STACK, 
i  PUT  PTR  INTO  P3. 


IF  ADDRESS  NEGATIVE, 

SUBROUTINE  WAS  CALLED 
IN  IMMEDIATE  MODE, 
SO  FINISH  UP  EXECUTING 
RESTORE  CURSOR  HIGH 

I  RESTORE  CURSOR  LOW 
;SET  RUN  MODE 


i  CHECK  FOR  NON-EXISTENT  LINE 


, SET  RUN  MODE  TO  1 


j POINT  P3  AT  PUTC  ROUTINE 

I  LOAD  NEXT  CHAR 

f  IF  ",  END  OF 

;  STRING 

f IF  CR,  ERROR 

, RESTORE  CHAR 
-PRINT  CHAR 
, GET  NEXT  CHAR 
, SYNTAX  ERROR 


PRINT  NUMBER  ON  STACK 


THIS  ROUTINE  IS  BASED  ON  DENNIS  ALLISON'S  BINARY  TO  DECIMAL 
CONVERSION  ROUTINE  IN  VOL.   1,  ttl  OF  "DR.  DOBB'S  JOURNAL", 
BUT  IS  MUCH  MORE  OBSCURE  BECAUSE  OF  THE  STACK  MANIPULATION. 


0197  0410 
0199  37 
01 9A  AAFD 
019C  AAFD 
019E  33 
019F  C40A 
01 Al  CBFE 
01A3  C400 
01A5  CBFF 
01A7  C405 
01A9  CAE7 
01AB  C4FF 


LDI 

H(AESTK) 

XPAH 

P3 

ILD 

LSTK<P2) 

ILD 

LSTMP2) 

XPAL 

P3 

LDI 

10 

CHRNUM  <  P2 ) 


I  POINT  P3  AT  A.  E.  STACK 


I  PUT  10  ON  STACK  (WE'LL  BE 
,  DiyiDING  BY  IT  LATER) 


i  SET  CHRNUM  TO  POINT  TO  PLACE 
i  IN  STACK  WHERE  WE  STORE 
i     THE  CHARACTERS  TO  PRINT 


379  01  AD  CB05 

380  01AF  C3FD 

381  01B1  9413 

382  01B3  C42D 

383  01B5  CB04 

384  01B7  C400 
335  01B9  03 

386  01BA  FBFC 

387  01BC  CBFC 

388  01  BE  C400 

389  01C0  FBFD 

390  01C2  CBFD 

391  01C4  909F 

392  01C6  C420 

393  01CS  CB04 

394  01CA  9099 

395  01CC  9057 
396 

397 
398 
399 

400  01CE  AAFD 

401  01D0  AAFD 

402  01D2  31 

403  01D3  C410 

404  01D5  35 

405  01D6  AAE7 

406  01 D3  01 

407  01D9  C101 
403  01DB  DC30 

409  01DD  C980 

410  01DF  C1FD 

411  01E1  D9FC 

412  01E3  930A 

413  01E5  C40F 

414  01E7  CAFA 

415  01E9  C42F 

416  01EB  CAFB 

417  01  ED  90DB 

418  01EF 

419  01F5  C2F5 

420  01F7  9C06 

421  01F9  C104 

422  01FB  3F 

423  01FC  C2E7 

424  01FE  01 

425  01FF  C530 

426  0201  C100 

427  0203  3F 

428  0204  C5FF 

429  0206  94FB 

430  0208  C450 

431  020A  CAFD 

432  020C  C2FS 

433  020E  9CBA 

434  0210  C420 

435  0212  3F 

436  0213  90B5 
437 

438 
439 
440 
441 
442 

443  0215 

444  021B  C40D 

445  02 ID  3F 

446  02 IE  C40A 

447  0220  3F 

448  0221  90A7 
449 

450 
451 
452 
453 
454 
455 

456  0223 

457  0225 

458  0227 

459  0229 

460  022B 

461  0231 

462  0233 

463  0234 

464  0236 

465  0237 

466  023D 

467  023F 

468  0241 

469  0243 

470  0245 

471  0247 

472  0249 

473  024A 

474  024C 

475  024E 

476  0250 

477  0252 
47S  0254 

479  025A 

480  025C 

481  025D 
432  025F 

483  0261 

484  0263 
435  0265 

486  0267 

487  0268 

488  026A 

489  026B 

490  026D 

491  026E 

492  0270 

493  0271 

494  0273 

495  0275 

496  0276 

497  0278 

498  027 A 

499  02 7C 

500  027E 

501  0280 

502  0282 

503  0284 

504  0236 
505 
506 
507 


C405 

CAEB 
C2EB 

CAEA 

C40D 
3F 

C40A 
3F 

BAEB 

9806 

C50 1 

94FC 

90F6 

C501 

3F 

C1FF 

94F9 

C2EA 

E40E 

980D 

C501 

3F 

C1FF 

94F9 
C2F4 
9840 

C420 
3F 

C441 

3F 

C454 


AAFD 

AAFD 

33 

C2F7 

CBFF 

C2F3 

CBFE 

C42D 

CAFB 

C40E 

CAFA 

9099 


LD 

-3(P3) 

JP 

*1 

LDI 

■  -' 

ST 

4(P3) 

LDI 

0 

SCL 

CAD 

-4(P3> 

ST 

-4<P3) 

LDI 

0 

CAD 

-3<P3> 

;FIRST  CHAR  IS  A  FLAG  (-1) 
i CHECK  IF  NUMBER  IS  NEGATIVE 


iPUT  '-'  ON  STACK, 

;  THE  NUMBER 


AND  NEGATE 


JMP 

JMP 


THE  DIVISION  IS  PERFORMED, 
TO  PRN1,  WHICH  FOLLOWS. 


ILD 

LSTK(P2) 

ILD 

LSTK<P2> 

XPAL 

PI 

LDI 

H(AESTK) 

XPAH 

PI 

ILD 

CHRNUM <P2) 

XAE 

LD 

1(P1> 

OR  I 

0' 

ST 

EREO I P 1 ) 

LD 

-3<P1> 

OR 

-4 (PI) 

JZ 

»PRNT 

LDI 

H(PRNUMl) 

ST 

PCHIGH(P2) 

LDI 

L(PRNUMl) 

ST 

PC LOW  I P2) 

JMP 

X4 

LDP  I 

P3,  PUTC-I 

LD 

LISTNG(P2> 

JNZ 

*2 

LD 

4  (  P 1  ) 

XPPC 

P3 

LD 

CHRNUM* P21 

XAE 

LD 

@ER£G<P1) 

LD 

(PI ) 

XPPC 

P3 

LD 

e-KPi) 

JP 

•LOOP 

LDI 

L ( AESTK ) 

ST 

LSTK(P2> 

LD 

LISTNG<P2) 

JNZ 

X4 

LDI 

XPPC 

P3 

JMP 

X4 

*##*****«#«*««*##««***•** 

CARRIAGE 

RETURN/LINE  FEED 

*»**###•* 

####*#*######*##* 

LDPI 

P3, PUTC-1 

LDI 

OD 

XPPC 

P3 

LDI 

OA 

XPPC 

P3 

JMP 

X4 

GO  DO  DIVISION  BY  10 
IF  POSITIVE-  PUT  '  '  ON 
STACK  BEFORE  DIVISION 


THEN  CONTROL  IS  TRANSFERRED 


-POINT  PI  AT  A-  E.  STACK 


INCREMENT  CHARACTER  STACK 

POINTER.  PUT  IN  EX.  REG. 

GET  REMAINDER  FROM  DIVIDE, 

PUT  IT  ON  THE  STACK 
IS  THE  QUOTIENT  ZERO  YET? 

YES  -  GO  PRINT  THE  NUMBER 

NO  -  CHANGE  THE  I.  L.  PC 
SO  THAT  DIVIDE  IS 
PERFORMED  AGAIN 

GO  DO  DIVISION  BY  10  AGAIN 
POINT  P3  AT  PUTC  ROUTINE 
IF  LISTING,  SKIP  PRINTING 

LEADING  SPACE 
PRINT  EITHER  "-' 

OR  LEADING  SPACE 
GET  EX.  REG.  VALUE  BACK 

POINT  P3  AT  FIRST  CHAR 

TO  BE  PRINTED 
PRINT  THE  CHARACTER 

■  GET  NEXT  CHARACTER 
REPEAT  UNTIL  =  -1 

CLEAR  THE  A.  E.  STACK 
PRINT  A  TRAILING  SPACE 

IF  NOT  LISTING  PROGRAM 


.POINT  P3  AT  PUTC  ROUTINE 
, CARRIAGE  RETURN 


ERROR   ROUTINE 


ERR: 

ERR1: 
ERR2. 


. LOCAL 

LDI 

ST 

LD 

ST 

LDPI 

LDI 

XPPC 

LDI 

XPPC 

LDPI 

DLD 


NUM ( P2 ) 
NUM(P2) 
TEMP(P2) 
P3,  PUTC-1 

OD 


JZ 
LD 


P3 
OA 
P3 

P 1 . MESGS 
NUM ( P2 ) 
*MSG 

ai(pi) 

♦LOOP 

*i 
ei(pi) 


-ltpi) 

•MSG 

TEMP ( P2 ) 


P 1 , MESGS 
SI (PI) 


LDI 
XPPC 

LDI 

XPPC 

LDI 

XPPC 

LDI 

XPAH 

ILD 

ILD 

XPAL 

LD 

ST 


508 
509 


LSTK(P2) 
LSTK(P2) 
PS 

HIL1NEIP2) 

-MPS) 

L0LINE(P2) 

-2(P3) 

L(ERRNUM) 

PCLQWtP2) 

H(ERRNUM) 

PCHIGHIP2) 


BREAK,  NXT.  FIN,  &  STRT 


. SYNTAX  ERROR 
.SAVE  ERROR  ft 


.POINT  P3  AT  PUTC 
i PRINT  CR/LF 


-PI  ->  ERROR  MESSAGES 

, IS  THIS  THE  RIGHT  MESSAGE? 

, YES  -  GO  PRINT  IT 

i  NO  -  SCAN  THROUGH  TO 

;  NEXT  MESSAGE 

, GET  MESSAGE  CHAR 

I  PRINT  IT 

i  IS  MESSAGE  DONE? 

, NO  -  GET  NEXT  CHAR 

I  WAS  THIS  A  BREAK  MESSAGE? 

i YES  -  SKIP  PRINTING  'ERROR' 

-NO  -  PRINT  'ERROR' 

. GET  CHARACTER 

; PRINT  IT 

, DONE? 

i NO  -  REPEAT  LOOP 

-DON'T  PRINT  LINE  * 

>     IF  IMMEDIATE  MODE 

P SPACE 


I  POINT  P3  AT  A.  E.  STACK 


GET  HIGH  BYTE  OF  LINE  * 

PUT  ON  STACK 

GET  LOW  BYTE  OF  LINE  * 

PUT  ON  STACK 

GO  TO  PRN 


114  INTERFACE  AGE 


JANUARY  1977 


SOFTWARE  SECTION 


MICROCOMPUTER  DEVELOPMENT  SOFTWARE 


511  0288  C40E 

BREAK 

LDI 

14 

512  023A  9099 

E3A 

JMP 

ERR'l 

513 

514  028C  C2F4 

NXT 

LD 

RUNM0D(F2> 

515  028E  9822 

JZ 

FIN 

516  0290  C100 

LD 

(PI  ) 

517  0292  D480 

AN  I 

080 

518  0294  9C1C 

JNZ 

FIN 

519  0296  06 

CSA 

520  0297  D420 

AN  I 

020 

521  0299  98ED 

JZ 

ERE  At: 

522  0298  C1FF 

LD 

- 1  ( P 1) 

523  0290  E40D 

XRI 

OD 

524  029F  *C08 

JNZ 

NXT1 

525  02A1  C501 

LD 

e  l  <  p  i  i 

526  02A3  CAF7 

ST 

HILINE(P2) 

527  02A5  C502 

LD 

fi2(Pl> 

528  02A7  CAF8 

ST 

L0LINE<P2> 

529  02A9  C40C 

NXT1 

LDI 

H<3TMT) 

530  02AB  CAFA 

ST 

PCHIGH(F2> 

531  02AD  C482 

LDI 

L(STMT) 

532  02AF  CAFD 

ST 

PCLGW<P2) 

533  02E1  3F 

XPPC 

P3 

534 

535  02D2  C400 

FIN 

LDI 

0 

536  0284  CAF4 

ST 

RUNM0D(P2) 

537  0286  C450 

LDI 

L(AESTK  > 

538  02B8  CAFD 

ST 

LSTK(P2> 

539  02BA  C418 

LDI 

L< START) 

540  028C  CAFB 

ST 

PCL0W(P2) 

541  02BE  C40C 

LDI 

H( START) 

542  02C0  CAFA 

ST 

PCHIGH(P2) 

543  02C2  C4A6 

LDI 

L<PCSTAK) 

544  02C4  CAF9 

ST 

PCSTK<P2> 

545  02C6  90EE 

JMP 

X5A 

546 

547  02CS  AAF4 

STRT 

ILD 

RUNM0D(P2) 

548  02CA  C2E9 

LD 

TEMP2(P2> 

549  02CC  35 

XPAH 

PI 

550  02CD  C2E8 

LD 

TEMPS  <P2> 

551  02CF  31 

XPAL 

PI 

552  02D0  C46A 

LDI 

L(SERSTK) 

553  02D2  CAFC 

ST 

SBRPTR1P2) 

554  02D4  C48A 

LDI 

L(FORSTK) 

555  02D6  CAFE 

ST 

F0RPTR(P2> 

556  02D8  C47A 

LDI 

L(DGSTAK) 

557  02DA  CAFF 

ST 

D0PTR(P2) 

558  02DC  3F 

XPPC 

P3 

559  02DD  90A7 

X6. 

■JMP 

X5A 

560  02DF  90A9 

E4 

JMP 

E3A 

561 

562 

563 

, •»«*#« 

***«#••< 

IICI«t>«»>» 

564 

,  « 

LIST 

NIBL  PROGRA 

565 

******  IH 

#«**«*«#» o» 

566 

567  02E1  CI 00 

LST 

LD 

(PI) 

568  02E3  E4S0 

XRI 

080 

56-5  02E5  *413 

JP 

LST2 

570  02E7  C410 

LDI 

H(AESTI  > 

571  02E9  37 

XPAH 

P3 

572  02EA  AAFD 

ILD 

LSTK(P2) 

573  02 EC  AAFD 

ILD 

LSTK(P2> 

574  02EE  33 

XPAL 

P3 

575  02EF  C5Q1 

LD 

@hfi> 

576  02F1  C8FF 

ST 

-KP3) 

577  02F3  C501 

LD 

@1 (PI) 

578  02F5  CEFE 

ST 

-2(P3) 

579  02F7  C501 

LD 

e  i  (  p  i > 

580  02F*  C401 

LDI 

1 

581  02FE  CAF5 

ST 

LI3TNC(P2> 

582  02FD  *ODE 

JMP 

X6 

583  02FF  C400 

LST  2 

LDI 

0 

584  0301  CAF5 

ST 

LISTNG(P2) 

585  0303  C402 

JS 

P3. NXT 

586  030A  90D1 

X6A: 

JMP 

X6 

587  030C  *0D1 

E5 

JMP 

E4 

588  030 E 

LST  3 

LOP  I 

P3, PUTC-1 

58*  0314  06 

LST  4: 

CSA 

590  0315  D420 

AN  I 

020 

591  0317  98E6 

JZ 

LST2 

5*2  0319  C501 

LD 

ei(Pl) 

593  0318  E40D 

XRI 

OD 

594  03 ID  9305 

JZ 

LST5 

595  03 IF  E40D 

XRI 

I  >U 

5*6  0321  3F 

XPPC 

P3 

597  0322  *0FO 

JMP 

LST  4 

598  0324  C40D 

LST5 

LDI 

OD 

59*  0326  3F 

XPPC 

P3 

600  0327  C40A 

LDI 

OA 

601  0329  3F 

XPPC 

P3 

602  032A  02 

CCL 

603  0328  C447 

LDI 

L(LIST3> 

604  032D  CAFD 

ST 

PCL0W(P2i 

605  032F  C40C 

LDI 

HILIST3) 

606  0331  CAFA 

ST 

PCHIGH(P2> 

607  0333  *OAC 

JMP 

LST 

603 

609 

610 

, HHHHHtfr 

tnnnt»»»i 

It  ft  frfUKnr  <nm  tt 

611 

.  tt 

ADD  AND  SUBTRA 

612 

, »<«««« 

(HHf&Bfrtl 

»Hri-M(.««lt 

613 

614  0335  C410 

ADD 

LDI 

HCAESTK  ) 

615  0337  37 

XPAH 

P3 

616  0338  DAFD 

DLD 

LSTK(P2! 

617  033A  BAFD 

DLD 

LSTK(P2) 

618  033C  33 

XPAL 

F3 

619  033D  02 

OIL 

620  033E  C3FE 

LD 

-2<F3) 

621  0340  F300 

ADD 

0(P3) 

622  0342  CEFE 

ST 

-2(P3) 

623  0344  C3FF 

LD 

-UPS) 

624  0346  F301 

ADD 

l  (P3) 

625  0348  C8FF 

ST 

- 1 ( P3 ) 

626  034A  908E 

X7 

JMP 

X6A 

627 

623  034C  C410 

SUB 

LDI 

H(AESTK  1 

629  034E  37 

XPAH 

P3 

630  034F  DAFD 

DLD 

LSTK(P2) 

631  0351  DAFD 

DLD 

LSTK(P2) 

632  0353  33 

XPAL 

P3 

633  0354  03 

SO- 

634 0355  C3FE 

LD 

-2(P3) 

635  0357  FBOO 

CAD 

0(P3) 

636  0359  CEFE 

ST 

-2(P3) 

637  0358  C3FF 

LD 

-1(P3> 

638  035D  F801 

CAD 

1<P3> 

63s*  035F  CBFF 

ST 

-KF3) 

640  0361  90A7 

JMP 

X6A 

641 

642 

643 

tumaat 

»««»" 

*****«»»«(.«» 

,  ***  NEXT  STATEMENT  •** 

.  IF  IN  IMMED.  MODE, 

i     STOP  EXECUTION 

, IF  WE  HIT  END  OF  FILE. 

-  FINISH  UP  THINGS 

, BREAK  IF  SOMEONE  IS 

.  TYPING  ON  THE  CONSOLE 

;GET  LAST  CHARACTER  SCANNED 

-WAS  IT  CARRIAGE  RETURN? 

; YES  -  SKIP  FOLLOWING  UPDATES 

;  GET  HIGH  BYTE  OF  NEXT  LINE  * 

, SAVE  I T 

.GET  LOW  BYTE  OF  LINE  *,  SKIP 

.  LINE  LENGTH  BYTE 

.GO  TO   STMT'  IN  IL  TABLE 


, *«*  FINISH  EXECUTION  •»# 

, CLEAR  RUN  MODE 

.CLEAR  ARITHMETIC  STACK 

-SET  IL  PC  TO  GETTING  LINES 


,  «**  START  EXECUTION  *•« 

, RUN  MODE  =  1 

; POINT    CURSOR    TO 

;     START    OF    NIBL    PROGRAM 


.EMPTY    SOME    STACKS: 
;     GGSUB    STACK, 


FOR    STACK 


CHEHi  FOR  END  OF  FILE 


GET  LINE  NUMBER  ONTO  STACK 


.SKIP  OVER  LINE  LENGTH 


, CLEAR  LISTING  FLAG 
, GO  TO  NXT 


. POINT  P3  AT  PUTC 

, IF  TYPING,  STOP 

, GET  NEXT  CHAR 
, TEST  FOR  CR 

, GET  CHARACTER 
.PRINT  CHARACTER 

.CARRIAGE  RETURN 

, LINE  FEED 


GET  NEXT  LINE 


SET  P3  TO  CURRENT 
STACK  LOCATION 


.REPLACE  TWO  TOP  ITEMS 
;  ON  STACK  BY  THEIR  SUM 


SET  P3  TO  CURRENT 
STACK  LOCATION 


.REPLACE  TWO  TOP  ITEMS 

.  ON  STACK  BY  THEIR  DIFFERENC 


*>nnnn*«n>e 


647 

0363 

C410 

648 

0365 

37 

649 

0366 

C2FD 

650 

0368 

33 

651 

036* 

03 

652 

036  A 

C400 

653 

036C 

FEFE 

654 

036E 

CEFE 

655 

0370 

C400 

656 

0372 

FBFF 

657 

0374 

CBFF 

658 

0376 

*0D2 

659 

0378 

9092 

660 

661 

662 

663 

664 

665 

666 

667 

037  A 

C410 

668 

037C 

37 

669 

0370 

C2FD 

670 

037  F 

3? 

671 

0  380 

C3FF 

672 

0382 

E3FD 

673 

0384 

CAEA 

674 

0  386 

C3FF 

675 

038:-: 

*40D 

676 

038A 

03 

677 

0388 

C  400 

678 

0380 

FBFE 

67* 

033F 

CBFE 

680 

03*1 

C400 

681 

OS*  3 

FBFF 

682 

03*5 

CBFF 

683 

03*7 

>:  3FD 

684 

0599 

9400 

685 

03*8 

ii  5 

686 

03*C 

C400 

687 

08*F 

FBFC 

688 

03A0 

CBFC 

689 

03A2 

C400 

690 

0  3A4 

FBFD 

691 

03A6 

CBFD 

692 

03A8 

C400 

693 

03AA 

CBOO 

6*4 

03AC 

C  BO  1 

695 

03AF 

CB02 

696 

03B0 

C  BO  3 

6*7 

03B2 

C4I0 

6*8 

03B4 

CAEB 

6*9 

03B6 

C  3FF 

700 

i-i  3B8 

IF 

701 

038* 

CBFF 

702 

03BB 

C3FE 

703 

03  ED 

IF 

704 

03  BE 

CEFE 

705 

03C0 

06 

706 

03C  1 

9411 

707 

03C3 

02 

708 

03C4 

C302 

70* 

03C6 

F3FC 

710 

03C  8 

CB02 

711 

03CA 

C303 

712 

03CC 

F3FD 

713 

03CE 

CB03 

714 

03DO 

9002 

715 

0302 

*0A4 

716 

03D4 

02 

717 

0  305 

C303 

713 

0307 

IF 

719 

03D8 

CB03 

720 

03DA 

CS02 

721 

03DC 

IF 

722 

03DD 

CB02 

723 

03DF 

0301 

724 

03E1 

IF 

725 

03E2 

CB01 

726 

03E4 

C300 

727 

03E6 

IF 

728 

03E7 

CBOO 

729 

03E9 

BAEB 

730 

03EE 

9CC9 

731 

03ED 

9002 

732 

03EF 

9085 

733 

03F 1 

C2EA 

734 

03F  3 

9400 

735 

03F5 

03 

736 

03F6 

C400 

737 

03F8 

FBOO 

738 

03FA 

C  BOO 

739 

03FC 

C400 

740 

03FF 

FB01 

741 

0400 

CB01 

742 

0402 

C  300 

743 

0404 

CEFC 

744 

0406 

C  30 1 

745 

0403 

CBFD 

746 

040A 

EAFD 

747 

04  OC 

EAFD 

743 

04  OF 

90DF 

749 

750 

751 

752 

753 

754 

755 

756 

0410 

C  4 1 0 

757 

0412 

37 

758 

041  3 

C2FD 

759 

0415 

760 

04  1  6 

C3FF 

761 

0418 

DEFE 

762 

04 1  A 

9C04 

763 

04 1  C 

C40D 

764 

04  1 E 

*0B2 

765 

0420 

C3FD 

766 

0422 

E3FF 

767 

04  24 

CAEA 

768 

0426 

C  3FD 

76* 

0428 

*411 

770 

042A 

C  400 

771 

042C 

03 

772 

04  2D 

FBFC 

773 

04  2F 

C  BOS 

774 

0431 

C400 

775 

0433 

FBFD 

776 

0435 

0BO2 

777 

0437 

900A 

LDI 

XPAH 


LDI 
CAD 


SET  P3  TO  CURRENT 
STACK  LOCATION 


-NEGATE  TOP  ITEM  ON  STACK 


- 1 ( P3 ) 
-1  (P3) 


MULTIPLY 

»««•*** 

********* 

LOCAL 

LDI 

HfAESTf  i 

XPAH 

F3 

LD 

LSTI  (P2> 

XPAL 

P3 

LD 

-  1 ( P3 ) 

XOR 

-3<P3) 

ST 

1£MP(P2) 

LD 

- 1 1 P3 1 

■JP 

•J 

SCL 

LDI 

0 

CAD 

-2 ( P3 ) 

ST 

-2(P3) 

LDI 

0 

CAD 

-  1  (  P  3  i 

ST 

- 1  (  P  3  ) 

E.ET  P3  TO  CURRENT 
STACK  LOCATION 


DE1ERMINE  SIGN  OF  PRODUCT. 
SAVE  IN  TEMP(P2) 


LDI 

CAD 


-4(P3) 

-4(P3) 


CHECK  FOR  NEGATIVE 
MULTIPLIER 


IF  NEGATIVE. 
NEGATE 


, CHECK  FOR  NEGATIVE 
.  MULTIPLICAND 


. IF  NEGATIVE. 
.  NEGATE 


CLEAR  WORKSPACE 


.".INTER  TO  16 


.  ROTATE    MULTIPLIER 
,     RIGHT    ONE    BIT 


2(P3> 
-4(P3> 

2  ( P3  > 
3(P3) 
-3(P3) 

3(P3) 


2(P3> 
I  ( P  3  > 


0(P3) 
NUM(F2 ) 
•LOOP 


TEMPiPj 
1EXIT 


- CHELK  FOR  CARRY  BIT 

•  IF  NOT  SET,  DON'T  DO  ADD 


I  ADD  MULTIPLICAND 
.   INTO  WORKSPACE 


SHIFT  WORKSPACE  RIGHT  BY  1 


sr 

-4(P3) 

LD 

1  ( P3  J 

ST 

-3 ( P 3 ) 

DLD 

LSTKCF 

DLD 

LSTI  (P 

. DECREMENT  COUNTER 
.LOOP  IF  NOT  ZERO 


. CHECK  SIGN  WORD 

I  IF  BIT7  =  1.  NEGATE  PRODUCT 


, PUT  PRODUCT  ON  TOP 
.  OF  STACK 


SUBTRACT  2  FROM 


LOCAL 
LD]      H<AESTKJ 


JNZ 

•0 

LDI 

13 

JMP 

E6A 

LD 

-3(P3) 

XOR 

-1  (PS) 

ST 

TEMP<P2 

■CHECK  FOR  DIVISION  BY  0 


, SAVE  SIGN  OF  QUOTIENT 
-  IS  DIVIDEND  POSITIVE? 
, YES  -  JUMF 


NO  -  NEGATE  DIVIDEND, 
STORE  IN  RIGHT  HALF 
OF  32-BIT  ACCUMULATOR 


JANUARY  1977 


INTERFACE  AGE   115 


SOFTWARE  SECTION 


MICROCOMPUTER  DEVELOPMENT  SOFTWARE 


778  0439  90B4 

X9A      JMP 

X9 

77-9  043B  C3PTJ 

*FOS:    LB 

-3<P3) 

730  043D  CB02 

ST 

2(P3> 

731  043F  C3FC 

LD 

-4(P3) 

782  0441  CB03 

ST 

3<P3> 

783  0443  C3FF 

SI:      LD 

-1CP3) 

734  0445  940D 

JP 

%2 

735  0447  C400 

LDI 

0 

786  0449  03 

SCL 

7S7  044A  FBFE 

CAD 

-2(P3> 

788  044C  CBFE 

ST 

-2<P3) 

739  044E  H400 

LDI 

0 

790  0430  FBFF 

CAD 

- 1 ( P3 ) 

791  0452  CBFF 

ST 

- 1  ( P^ i 

792  0454  C400 

%2                  LDI 

0 

7"3  0456  CB01 

ST 

1  ( P3 ) 

794  04SS  CBOO 

ST 

0  <  P3 > 

795  045ft  CAEB 

ST 

NUM < P2 ) 

796  043C  CBFD 

ST 

-3<P3) 

797  04SE  CBFC 

ST 

-4tP3> 

7"8  0460  02 

•LOOP;   CCL 

799  0461  C3FC 

LD 

-4(P3) 

300  0463  F3FC 

ADD 

-4(P3) 

801  0465  CBFC 

ST 

-4<P3) 

802  0467  C3FD 

LD 

-31P3) 

803  0469  F3FD 

ADD 

-3<P3> 

804  046B  CBFD 

ST 

-3<P3> 

805  046D  02 

CCL 

806  046E  C303 

LD 

3(P3> 

807  0470  F303 

ADD 

3  ( P3  > 

808  0472  CB03 

ST 

3  ( P3 ) 

30"  0474  C302 

LD 

2(P3) 

810  0476  F302 

ADD 

2(P3) 

811  0478  CB02 

ST 

2  <  P3  > 

812  047ft  C301 

LD 

1  < P3 ) 

813  047C  F301 

ADD 

1  ( P3 ) 

814  047E  CBOI 

ST 

KWI 

815  O430  C300 

LD 

(P3) 

816  0482  F300 

ADD 

CP3) 

817  0484  CBOO 

ST 

<P3> 

818  048t  03 

SCL 

819  0487  C301 

LD 

KP3J 

820  0489  FBFE 

CAD 

-2(P3> 

821  048B  CBOI 

ST 

t(P3) 

822  048D  C300 

LD 

( P3  * 

823  048F  FBFF 

CAD 

-KP3) 

824  0491  CBOO 

ST 

<P3) 

825  04*3  9411 

..IP 

*ENT1 

926  0495  02 

CCL 

327  0496  C301 

LD 

J(P3) 

828  0498  F3FE 

ADD 

-2(P3> 

82"  049A  CBOI 

ST 

KP3) 

830  049C  C300 

LD 

(P3> 

831  049E  F3FF 

ADD 

-KP3) 

S32  04A0  CBOO 

ST 

(P3) 

833  04fi2  9008 

..IMP 

•3 

834  04A4  9093 

X9B.     JMP 

X9A 

935  04A6  C3FC 

*ENT1    LD 

-4(P3) 

836  04A8  DC01 

0R1 

1 

837  04AA  CBFC 

ST 

-4 ( P3 > 

838  04AC  AAEB 

*3       ILD 

NUM<P2> 

839  04AE  E410 

XRI 

16 

840  04BO  9CAE 

JNZ 

•LOOP 

841  04B2  C2EA 

LD 

TEMP  I P2 ) 

842  04B4  9400 

JP 

•END 

84  3  04B6  C400 

LDI 

0 

344  04B3  03 

SCL 

845  04B9  FBFC 

CAD 

-4(P3> 

346  04BB  CBFC 

ST 

-4<P3) 

347  04BD  C400 

LDI 

0 

343  04BF  FBFD 

CAD 

-3<P3) 

84-^  04C1  CBFD 

ST 

-3<P3) 

350  04C3  BAFD 

•END     DLD 

LSTK(P2) 

851  04C5  BftFD 

DLD 

L6TK(P2) 

852  04C7  «ODB 

JMP 

X"B 

353 

854 

855 

,  <t  IUHKHHHHUHHi 

lt««4l»«l)«IIH«» 

856 

>  *         ST 

'RE  VARIABLE 

857 

.  ***nm-*v  ****** 

*r&*i,v  *»»*»»« 

858 

359  04C9  C410 

STORE    LDI 

H(AESTK) 

860  04CR  37 

XPAH 

P3 

861  04CC  C2FD 

LD 

LSTK(P2) 

862  04CE  33 

XPAL 

P3 

363  04CF  C7FD 

LD 

e-3tP3) 

364  04D1  01 

XAE 

665  04D2  C301 

LD 

1  (P3) 

866  04D4  CA80 

ST 

EREG ( P2 ) 

867  04D6  02 

CCL 

368  04D7  40 

LDE 

869  04D3  F401 

AD  I 

1 

870  04DA  01 

XAE 

871  04DB  C302 

LD 

2<P3) 

372  04DD  CA80 

ST 

ERE0(P2) 

373  04DF  33 

XPAL 

P3 

874  04E0  CAFD 

ST 

LSTK(P2> 

375  04E2  C400 

X 1 0 :     JS 

P3, EXECIL 

876 

877 

878 

,  ************* 

*«««««*«•*«* 

879 

1  *      TEST  FOR  VARIABLE  I 

880 

j  *<nnnnnnnnnnnnnnnnnnnnnnnt 

881 

882  04E9  C501 

TSTVAR:  LD 

ei(pi) 

883  04EB  E420 

XRI 

'■  ' 

884  04EB  93FA 

JZ 

TSTVAR 

385  04EF  C1FF 

LD 

-KP1) 

386  04F1  03 

SCL 

887  04F2  FC5B 

CA1 

Z'  +  l 

888  04F4  9405 

JP 

*FAIL 

889  04F6  03 

SCL 

890  04F7  FCE6 

CA1 

'A'-'Z'-l 

391  04F9  9412 

■JP 

♦MAYBE 

892  04FB  C5FF 

*FAIL.   LD 

e-Kpn 

893  04FD  C2FE 

LD 

PCLOVKP2) 

394  04FF  33 

XPAL 

PS 

895  0500  C2FA 

LD 

PCHIGH(P2) 

896  0502  37 

XPAH 

P3 

897  0503  C300 

LD 

(P3) 

893  0505  CAFA 

ST 

PCHIGH(P2) 

899  0507  C301 

LD 

KP3) 

900  0509  CAFE 

ST 

PCLGW(P2> 

901  050B  90B5 

JMP 

X10 

902  050D  01 

*MAYBE.  XAE 

903  050E  CI 00 

LD 

(PI) 

904  0510  03 

SCL 

905  0511  FC5B 

CAI 

'Z'+l 

906  0513  9405 

JP 

•OK 

907  0515  03 

SCL 

903  0516  FCE6 

CAI 

'A-'-  Z  -1 

909  0513  94E1 

JP 

*FAIL 

910  051A  C410 

•OK:     LDI 

H(AESTK) 

911  051C  37 

XPAH 

P3 

912  051D  AAFD 

ILD 

LSTK<P2) 

-STORE  NON-NEGATED  DIVIDEND 
i      IN  32-EIT  ACCUMULATOR 


.CHECK  FOR  NEGATIVE  DIVISOR 
i NEGATE  DIVISOR 


I  PUT  ZERO  IN: 

j   LEFT  HALF  OF  32-BIT  ACC, 

;        THE  COUNTER,  AND 

*   IN  THE  DIVIDEND,  NOW  USED 

i        STORE  THE  QUOTIENT 

I  BEGIN  MAIN  DIVIDE  LOOP: 

;   SHIFT  QUOTIENT  LEFT, 


SHIFT  32-BIT  ACC  LEFT, 


SUBTRACT  DIVISOR  INTO 
LEFT  HALF  OF  ACC. 


IF  RESULT  IS  NEGATIVE- 
RESTORE  ORIGINAL  CONTENTS 

OF  ACC  BY  ADDING  DIVISOR 


-   ELSE  IF  RESULT  POSITIVE, 
:  RECORD  A  1  IN  QUOTIENT 

i    W/0  RESTORING  THE  ACC 
*   INCREMENT  THE  COUNTER 
I   ARE  WE  DONE? 
,   LOOP  IF  NOT  DONE 
-CHECK  THE  QUOTIENT'S  SIGN, 

.  NEGATING  IF,  NECESSARY 


j  DECREMENT  THE  STACK  POINTER, 
,  AND  EXIT 


( SET  P3  TO  STACK 


;  GET  VARIABLE  INDEX 
I  PUT  IN  E  REG 

; STORE  LOWER  8  BITS 
>     INTO  VARIABLE 
i  INCREMENT  INDEX 


STORE  UPPER  8  BITS 

INTO  VARIABLE 
UPDATE  STACK  POINTER 


i  SLEW  OFF  SPACES 

i GET  CHARACTER  IN  QUESTION 

1  SUBTRACT  'Z'  +  l 

i  NOT  VARIABLE  IF  POSITIVE 

i  SUBTRACT  'A' 

; IF  POS,  MAY  BE  VARIABLE 

;  BACKSPACE  CURSOR 

,GET  TEST-FAIL  ADDRESS 

;  FROM  I.  L.  TABLE,  PUT  IT 

;  INTO  I.  L.  PROGRAM  COUNTER 


SAVE  VALUE  (0-25) 

CHECK  FOLLOWING  CHAR 

MUST  NOT  BE  A  LETTER 
OTHERWISE  WE'D  BE  LOOKING 
AT  A  KEYWORD,  NOT  VARIABLE 


SET  P3  TG  CURRENT 

STACK  LOCATION 
INCR  STACK  POINTER 


"13  051F 

914  0520 

02 

915  0521 

40 

"1/-.  0522 

70 

917  0523 

CBFF 

"13  0525 

C402 

919  052"' 

02 

920  0523 

F2FB 

©21  ''"I- (:, 

CAFB 

922  0C2£ 

C400 

923  052E 

F2FA 

924  0530 

CAFA 

925  053/ 

90AE 

926 

927 

"28 

929 

930 

931 

932  0531 

C  4 1 0 

933  0536 

37 

9?.4  0557 

AAFD 

935  0539 

33 

936  053A 

t  3FE 

"37  033C 

01 

938  0530 

C280 

"3"  053F 

CBFE 

■»40  054  1 

02 

941  054. 

40 

942  054  j: 

F401 

"4":  0545 

01 

■">4  4  0546 

C  230 

"45  0548 

CBFF 

946  05 4 A 

9096 

917 

949 

949 

"50 

XPAL 

CCL 

LDE 

ADE 

ST 

LDI 


.DOUBLE  VARIABLE  INDEX 


.PUT  INDEX  ON  STACK 
.INCREMENT  I.  L.  PC,  SKIPPING 

,  OVER  TEST-FAIL  ADDRESS 


956 
"57 
958 
959 
960 
961 
962 
963 
"64 
965 
966 
'■'hi 
968 
969 
970 
971 
972 

973 
974 
975 
976 
977 
978 
979 
980 
981 
982 
983 
984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 
1000 
1001 
1002 
1003 
1 004 
1005 
1 006 
1  007 
1003 
1009 
1010 
1011 
1012 
1013 
1014 
1015 
1016 
1017 
1018 
1019 
1020 
1021 
1022 
1023 
1024 
1025 
1026 
1 027 
1  028 
102" 
IO30 
1031 

1 032 
1033 
1034 
1035 
1036 
1037 

1 033 
1039 
1040 
1041 
1042 
1043 
1044 
1045 
1046 


0536  9Q0A 
0553  C404 
055A  9006 
033C  C405 
035E  "002 
0560  C406 

0562  CAEB 
0564  C410 

0566  37 

0567  BAFD 
0569  BAFD 


036D  t  3FE 

056F  FBOO 

0571  CAEF 

0573  C3FF 

0575  FB01 

0577  CAEE 

0579  E3FF 
057B  01 
057C  C3FF 
057E  E301 

0580  50 
0531  E2EE 
0533  CAEA 
0585  C2EE 
0537  DAEF 

0589  9802 
058B  C430 
053 D  E430 
058F  01 

0590  BAEB 
0592  9C03 

0594  40 

0595  902B 
0597  90B1 
0599  BAEB 
059B  9C05 
059 D  40 
059E  E480 
O5A0  9020 
05A2  BAEB 
05A4  9C04 
05 A6  C2EA 
05A3  9013 
05AA  BAEB 
05AC  9C05 
05 AE  40 
05AF  DAEA 
05B1  "OOF 
05B3  BAEB 
05B5  9C07 
05B7  40 
05B3  DAEA 
05BA  E430 
OSBC  9004 
05  BE  C2EA 
03C0  E430 
05C2  9404 
05C4  C401 
05C6  9002 
05CS  C400 
05CA  CBFE 
05CC  C400 
05CE  CBFF 
0500  C400 
05D7  90SE 


05D9  C2EF 
05DB  DAF.E 
OSDD  "302 


05E3  E40D 


05E7  C402 
05EE  90A7 


ADD 

PCL0W(P2) 

ST 

PCL0WCP2) 

LDI 

0 

ADD 

PCHIGHIP2! 

ST' 

PCHI0H<P2) 

JMP 

no 

###«#« 

**#*(,  u  «.#«*#«.«####*  a 

ND  — 

EVALUATE  A  VARIABLE 

****  .,*,,«*«*.,«,  ****** 

LDI 

H(AESTK1 

XPAH 

P3 

ILD 

L3TK(P2) 

XPAL 

P3 

LD 

-2(P3) 

XAE 

LD 

ERE0CP2) 

SI 

-2<P3> 

U  L 

LDE 

AD  I 

1 

XAE 

LD 

EREG1P2) 

RELATIONAL  OPERATORS 


LDI 
JMP 
LDI 


OTR 
CEO 


X12: 
NEO 1  : 


GEO  1 . 
CMP  I 


FALSE. 
CMP  2. 


LDI 

XPAH 

DLD 

DLD 

XPAL 

SCL 

LD 


XOR 

XAE 

LD 

XOR 

ANE 

XOR 


LDI 
XRI 
XAE 

DLD 
JNZ 

LDE 
JMP 
JMP 
DLD 
JNZ 
LDE 
XRI 
JMP 
DLD 


JMP 

DLD 

JNZ 

LDE 

OR 

JMP 

DLD 

JNZ 

LDE 

OR 

XRI 

JMP 


LDI 
JMP 
LDI 


NUM ( P2 ) 
H(AESTK) 


LSTK(P2) 
LSTK(P2) 


-2(P3) 
(P3> 
L0(P2) 
-KP3) 
1  <P3) 
HKP21 
- 1 ( P3 ) 

-KP3) 

1<P3> 

HKP2) 

TEMP(P2) 

HKP2) 

L0(P2) 

SETZ 

080 

080 


NUM ( P2 > 
NEQ1 

CMP1 

Xll 

NUMCP2) 

LSS1 

080 
CMP1 
NUM ( P2 > 
LEQ1 

TEMP ( P2 ) 
CMP1 
NUM <P2) 
GTR1 

TEMP(P2) 
CMP1 
NUM ( P2 I 

oeqi 

TEMPCP2) 

080 

CMP1 

TEMP ( P2 ) 

030 

FALSE 

1 

CMP  2 

0 

-2<P3) 

-HP3) 

P3, RTN 


SET  P3  TO  STACK 


GET  INDEX  OFF  TOP 
PUT  INDEX  IN  E  REG 
GET  LOWER  3  BITS 
SAVE  ON  STACK 

INCREMENT  E  REG 


GET  UPPER  S  BITS 
SAVE  ON  STACK 


EACH  RELATIONAL  OPERATOR 
LOADS  A  NUMBER  USED  LATER 
AS  A  CASE  SELECTOR,  AFTER 
THE  TWO  OPERANDS  ARE  COM- 
PARED   BASED  ON  THE  COM- 
PARISON. FLAGS  ARE  SET  THAT 
ARE  EQUIVALENT  TO  THOSE  SET 
BY  THE   CMP'  INSTRUCTION  IN 
THE  PDP-11.  THESE  PSEUDO- 
FLAGS  ARE  USED  TO  DETERMINE 
WHETHER  THE  PARTICULAR 
RELATION  IS  SATISFIED  OR  NO 


-  SET  P3 


->    ARITH  STACK 


I  SUBTRACT  THE  TWO  OPERANDS. 
.  STORING  RESULT  IN  LO  &  HI 


-OVERFLOW  OCCURS  IF  SIGNS  OF 

.  RESULT  AND  1ST  OPERAND 

I  DIFFER,  AND  SIGNS  OF  THE 

.  TWO  OPERANDS  DIFFER 

iBIT  7  EQUIVALENT  TO  V  FLAG 

;BIT  7  EQUIVALENT  TO  N  XOR  V 

; STORE  IN  TEMP 

I  DETERMINE  IF  RESULT  WAS  ZERO 

I  IF  RESULT=0,  SET  Z  FLAO 
I  ELSE  CLEAR  Z  FLAG 

.BIT  7  OF  EX  =  Z  FLAG 

, TEST  FOR  = 

I  EQUAL  IF  Z  =  1 


J  TEST  FOR  O 

I  NOT  EQUAL  IF  Z  =  0 

, TEST  FOR  < 

I  LESS  THAN  IF  (N  XOR  V)=l 

, TEST  FOR  <= 

I     LESS  THAN  OR  EQUAL 

;   IF  (Z  OR  (N  XOR  V))=l 


, TEST  FOR  > 


GREATER  THAN 
IF  (Z  OR  (N  XOR  V) )=0 


, GREATER  THAN  OR  EQUAL 
;  IF  (N  XOR  V)=0 
.  IS  RELATION  SATISFIED? 
) YES  -  PUSH  1  ON  STACK 


;  NO 


PUSH  0  ON  STACK 


U-.tl.i(,«l,11l.».il.„l,,l,|,ill» 

IF  STATEMENT  TEST  FOR  ZERO 

*^t**ite 

>**««*•«#«*»**•*••» 

LD 

L0(P2) 

OR 

HI (P2) 

JZ 

FAIL 

JMP 

X12 

LD 

61 (PJ ) 

XRI 

00 

JNZ 

FAIL 

JS 

P3.NXT 

,  DO  AN  I.  L.  RETURN 


,GET  LOW  tt  HI  BYTES  OF  EXPR 
,  TEST  IF  EXPRESSION  IS  ZERO 
, YES  -  IT  IS 

, NO  -  IT  ISN'T  SO  CONTINUE 
(SKIP  TO  NEXT  LINE  IN  PROGRAM 
I   (  I.  E.   TIL  NEXT  CR) 


J  CALL  NXT  AND  RETURN 
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1047 
1048 

1 049 

1050  05F0  C401 

1051  05F2  900& 
105?  05F4  C402 
105?  05F6  9002 

1054  05F8  C403 

1055  Q5FA  CAEB 

1056  OSFC  C4I0 

1057  OSFE  37 
IOSS  05FF  BAFD 

1059  0601  BAFD 

1060  04.03  33 

1061  0604  BAEB 

1062  0606  9C0E 

1063  0608  C301 

1064  060A  D3FF 

1065  060C  CEFF 

1066  060E  C300 

1067  06 10  D3FE 

1068  0612  CBFE 

1069  0614  90D8 

1070  0616  BAEB 

1071  0613  9C0E 

1072  061A  C301 

1073  061 C  DBFF 

1074  06 IE  CBFF 

1075  0620  C300 

1076  0622  DBFE 

1077  0624  CBFE 
1073  0626  90C6 
107-5  0623  C701 
1030  062A  E4FF 

1081  062C  CBFF 

1082  062E  C701 

1083  0630  E4FF 

1084  0632  CBFF 

1085  0634  33 

1086  0635  CAFD 

1087  0637  90B5 
1088 

1089 
1090 
1091 
1092 
1093 

1094  0639  C2F1 

1095  063B  31 

1096  063C  CAF1 

1097  063E  C2F0 

1098  0640  35 

1099  0641  CAFO 

1100  0643  3F 
1101 

1102 
1103 
1104 
1105 
1106 

1107  0644  C2F4 

1108  0646  9801 

1109  0648  3F 

1110  0649  C403 

1111  064B  CAEB 

1112  064D  C402 
1113 

1114 
1115 
1116 
1117 
1118 
1119 

1120  0654  AAFB 

1121  0656  AAFB 

1122  0658  33 

1123  0659  C410 

1124  065B  37 

1125  065C  C400 

1126  065E  CBFF 

1127  0660  CBFE 

1128  0662  CAEB 

1129  0664  C501 

1130  0666  E420 

1131  0668  98FA 

1132  066A  C5FF 

1133  066C  C100 

1134  066E  03 

1135  066F  FC3A 

1136  0671  9409 

1137  0673  03 

1138  0674  FCF6 

1139  0676  94 lo- 
ll 40  0673  9032 

1141  067A  90BB 

1142  067C  03 

1143  067D  FCOB 

1144  067F  942B 

1145  0631  03 

1146  0682  FCFA 

1147  0634  9402 

1148  0686  9024 

1149  06SS  02 

1150  0689  F40A 

1151  068B  01 

1152  068C  C404 

1153  068E  CAEA 

1154  0690  CAEB 

1155  0692  C3FE 

1156  0694  02 

1157  0695  F3FE 

1158  0697  CBFE 

1159  0699  C3FF 

1160  069B  F3FF 

1161  069D  CBFF 

1162  069F  BAEA 

1163  06A1  9CEF 

1 164  06A3  C3FE 

1165  06A5  58 

1166  06A6  CBFE 

1167  06AS  C501 

1168  06AA  90C0 

1169  06AC  C2EB 

1170  06AE  9C87 

1 171  06BO  C405 

1172  06B2  9097 
1173 

1174 
1175 
1176 
1177 
1178 
1179 
1180 


. LOCAL 
ANOOP:   LBI 


NOT OP-   LBI 
tl       ST 
LDI 
XPAH 
OLD 
BLB 
XPAL 
OLD 
JN2 
LD 

Aim 


XPAL 

ST 

JMP 


NUM <  P2 ) 

H(AESTK) 

P3 

L3TMP2) 

L3TKIP2) 

P3 

NUWP2] 

SOP 

HP3) 

-KP3) 

-UP3) 

0(P3) 

-2(P3> 

-2<P3) 

X12A 

NUM(P2) 

SNOT 

KP3) 

-KP3) 

- 1 <  P3 ) 

0(P3> 

-2(P3) 

-2(P3) 

X12A 

ei(P3) 

OFF 
-KP3) 

ei(P3t 

OFF 

-KP3) 

P3 

LSTK(P2) 

X12A 


.EACH  OPERATION  HAS  ITS 
,  OWN  CASE  SELECTOR 


ARITH.  STACK 


-  TEST  FOR  'AND' 


.REPLACE  TWO  TOP  ITEMS  ON 
-  STACK  BY  THEIR   ANB' 


, TEST  FOR  'OR" 


.REPLACE  TWO  TOP  ITEI1S  ON 
;  STACK  BY  THEIR  'OR' 


NOT   OPERATION 


.REPLACE  TOP  ITEM  ON  STACK 
;     BY  ITS  ONE'S  COMPLEMENT 


i STACK  POINTER  FIXUP 


EXCHANGE  CURSOR  WITH  RAM 


XCHGP1:  LD 


LD 
XPAH 


******#*»*# 


P1L0W(P2) 

P1HIGH(P2) 


P1HIGH(P2) 


CHECK  RUN  MOOE 


CKMOBE:  LB 
JZ 

XPPC 
CK1:     LDI 
E8:      ST 


RUNM0D(P2) 
CK1 


NUM(P2) 
P3,  ERR2 


GET  HEXADECIMAL  NUMBER 


LOCAL 
ILB 
ILD 
XPAL 
LDI 
XPAH 
LDI 
ST 
ST 


♦SKIP:   LD 


SCL 

CAI 

JP 

SCL 

CAI 

JP 

JMP 

JMP 

SCL 

CAI 

JP 

SCL 

CAI 

JP 

JMP 

CCL 

AD  I 

XAE 

LDI 


X12C: 
♦LETR: 


»0K 

SENTER: 


♦SHIFT;  LD 
CCL 
ADD 


ADD 
ST 
DLD 
■JNZ 


JNZ 

LDI 
JMP 


LSTK<F2> 
LSTK(P2) 


P3 

0 

-MPS) 

-2(P3) 

NUM(P2> 

ei(Pl) 

♦SKIP 

e-i(Pi ) 
(Pi) 


♦ENTER 

♦END 

X12B 

'G'-'9' 
♦END 

'A'-'G' 
♦OK 
♦  END 


TEMP(P2) 

NUM(P2) 

-2(P3) 

-2(P3) 

-2<P3) 

-KP3) 

-KP3) 

- 1 ( P3 ) 

TEMP(P2) 

♦SHIFT 

-2(P3) 

-2 ( P3 ) 
SKPl  ) 
♦LOOP 
NUM(P2) 
X12B 


THIS  ROUTINE  IS  HANDY  WHEN 
EXECUTING  AN  'INPUT'  STMT 
IT  EXCHANGES  THE  CURRENT 
TEXT  CURSOR  WITH  ONE  SAVED 
IN  RAM 


;THIS  ROUTINE  CAUSES  AN  ERROR 
i  IF  CURRENTLY  IN  EDIT  MODE 


*  ERROR  IF  RUN  MODE  ■  0 
1  MINOR  KLUGE 


i  POINT  P3  AT  ARITH  STACK 


i NUMBER  INITIALLY  ZERO 
; PUT  IT  ON  STACK 


, ZERO  NUMBER  OF  DIGITS 
;SKIP  ANY  SPACES 


-.  GET  A  CHARACTER 

i CHECK  FOR  A  NUMERIC  CHAR 


J  IF  NUMERIC,  SHIFT  NUMBER 
;  AND  ADD  NEW  HEX  DIGIT 


; CHECK  FOR  HEX  LETTER 


ADD  10  TO  GET  TRUE  VALUE 

OF  LETTER 
NEW  DIGIT  IN  EX  REG 
SET  SHIFT  COUNTER 

; DIGIT  COUNT  IS  NON-ZERO 
.SHIFT  NUMBER  LEFT  BY  4 


i ADD  NEW  DIGIT 
i      INTO  NUMBER 

i  ADVANCE  THE  CURSOR 

;GET  NEXT  CHAR 

; CHECK  IF  THERE  WERE 

I  MORE  THAN  0  CHARACTERS 

i ERROR  IF  THERE  WERE  NONE 


E8 


1181 
1182 
1183 
1184 
1185 

1186  06B4  C501 

1187  06B6  E420 
lies  06B8'  98FA 


INDICATED  IN  THE  'TSTN'  INSTRUCTION.   OTHERWISE,  THE 
NUMBER  IS  SCANNED  AND  PUT  ON  THE  ARITHMETIC  STACK, 
WITH  I.  L.  CONTROL  PASSING  TO  THE  NEXT  INSTRUCTION 


i«       TEST  FOR  NUMBER  IN  TEXT 


THIS  ROUTINE  TESTS  FOR  A  NUMBER  IN  THE  TEXT.    IF  NO 
NUMBER  IS  FOUND.  I.  L.  CONTROL  PASSES  TO  THE  ADDRESS 


1189 
1190 
1191 
1192 
1193 
1194 
1195 
1196 
1197 
1198 
1199 
1200 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1211 
1212 
1213 
1214 
1215 
1216 
1217 
1218 
1219 
1220 
1221 
1222 
1223 
1224 
1225 
1226 
1227 
1223 
1229 
1230 
1231 
1232 
1233 
1234 
1235 
1236 
1237 
1238 
1239 
1240 
1241 
1242 
1243 
1244 
1245 
1246 
1247 
1248 
1249 
1250 
1251 
1252 
1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 
1265 
1266 
1267 
1268 
1269 
1270 
1271 
1272 
1273 
1274 
1275 
1276 
1277 
1278 
1279 
1280 
1281 
1282 
1283 
1284 
1285 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
1294 
1295 
1296 
1297 
1298 
1299 
1300 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1314 


. LOCAL 

TSTNUM:  LD 
XRI 


06BA  C5FF 
06BC  03 
06BD  FC3A 
06BF  9405 
06C1  03 
06C2  FCF6 
06C4  9421 
06C6  C2FB 
06C8  33 
06C9  C2FA 
06CB  37 
06CC  C300 
06CE  CAFA 
0600  C301 
0602  CAFE 
06 D4  90 A 4 
06D6  C402 
06D8  02 
06D9  F2FB 
06DB  CAFB 
06DD  C400 
06DF  F2FA 
06E1  CAFA 
06E3  9095 
06E5  90CB 
06E7  01 
06E3  C410 
06EA  37 
06EB  AAFD 
06ED  AAFD 
06EF  33 
06F0  C400 
06F2  CBFF 
06 F 4  40 
06F5  CBFE 
06F7  C501 
06F9  CI 00 
06FB  03 
06FC  FC3A 
06FE  94D6 

0700  03 

0701  FCF6 
0703  9402 
0705  90CF 

0707  01 

0708  C3FF 
070A  CB01 
070C  C3FE 
070E  CBOO 
0710  C402 
0712  CAEA 

0714  02 

0715  C3FE 
0717  F3FE 
0719  CBFE 
07 IB  C3FF 
071D  F3FF 
07 IF  CBFF 
0721  BAEA 
0723  9CEF 

0725  02 

0726  C3FE 
0723  F300 
072A  CBFE 
072C  C3FF 
072E  F301 
0730  CBFF 

0732  02 

0733  C3FE 
0735  F3FE 
0737  CBFE 

0739  C3FF 
073B  F3FF 
073D  CBFF 
073F  02 

0740  40 

0741  F3FE 
0743  CBFE 
0745  C400 
0747  F3FF 
0749  CBFF 
074B  94AA 
074D  C406 
074F  9094 
0751  9090 


0753 

0759  C400 
075B  CAE7 
0750 

0763  C2F4 
0765  9808 
0767  C43F 
0769  3F 
076A  C420 
076C  3F 
076D  9003 
076F  C43E 

0771  3F 

0772  C40F 
0779  C4BD 
077B  33 
077C  40 
077D  98F3 
077F  E40A 
0781  98EF 

0783  40 

0784  E40D 
0786  9850 
078B  40 

0789  E45F 
07BB  9841 
078D  40 
078E  E408 

0790  9836 

0792  40 

0793  E415 
0795  980F 

0797  40 

0798  E403 


♦ABORT:  LD 

XPAL 


LD 
ST 
JMP 
♦RET:    LDI 

CCL 
ADD 
ST 


ST 
X13:     JMP 
ESA:     JMP 
♦1:       XAE 
LDI 
XPAH 
ILD 
ILD 
XPAL 
LDI 
ST 
LDE 


♦LOOP    LD 


SCL 
CAI 


SCL 
CAI 


JMP 
XAE 


ST 

LDI 


♦SHIFT:  CCL 


DLD 

JNZ 
CCL 


E9. 

X14. 


CCL 

LDE 

ADD 


JP 
LDI 

JMP 
JMP 


TSTNUM 
e-KPl) 


PCL0W(P2) 


PCHIGH<P2) 

P3 

(P3) 

PCHIGH(P2) 

KP3) 

PCL0W<P2) 

X12C 


PCL0W(P2) 
PCL0W(P2) 
0 

PCHIGH(P2) 

PCHIGH<P2) 

X12C 

E8B 

H(AESTK) 


-2(P3) 

ei(pn 
(PI) 

'9'  +  l 
♦RET 


♦RET 

-KP3) 

1<P3> 

-2(P3) 

(P3) 


-2(P3) 
-2(P3) 

-2(P3) 
-KP3) 
-KP3) 
-1 (P3> 

TEMP(P2) 
♦SHIFT 

-2(P3) 

(P3) 

-2(P3) 

-KP3) 

KP3) 

-KP3) 

-2(P3) 
-2(P3) 
-2(P3) 
-KP3) 
-KP3) 
-KP3) 


-2(P3) 
-2(P3) 
O 

-1 (P3) 

-KP3) 

♦LOOP 

6 

ESA 

X13 


iSKIP  OVER  ANY  SPACES 


iGET  FIRST  CHAR 
*  TEST  FOR  DIGIT 


iGET  TEST-FAIL  ADDRESS 
1  FROM  I.  L.  TABLE 


;PUT  TEST-FAIL  ADDRESS 
,  INTO  I.  L.  PC 


;SKIP  OVER  ONE  IL  INSTRUCTION 
,  IF  NUMBER  IS  DONE 


iSAVE  DIGIT  IN  EX  REG 
i POINT  P3  AT  AE  STACK 


i  GET  NEXT  CHAR 

i  TEST  IF  IT  IS  DIGIT 

; RETURN  IF  IT  ISN'T 


i  SAVE  DIGIT 

.PUT  RESULT  IN  SCRATCH  SPACE 


i MULTIPLY  RESULT  BY  10 
*  FIRST  MULTIPLY  BY  4 


1  THEN  ADD  OLD  RESULT, 
I  SO  WE  HAVE  RESULT  * 


iTHEN  MULTIPLY  BY  TWO 


. THEN  ADD  IN  NEW  DIGIT 


i REPEAT  IF  NO  OVERFLOW 
iELSE  REPORT  ERROR 


GET  LINE 

FROM  TELETY 

###*«#*« 

************ 

LOCAL 

LDP  I 

PI, LBUF 

LDI 

0 

ST 

CHRNUM(P2> 

LDP  I 

P3, PUTC-1 

LD 

RUNM0D(P2) 

JZ 

♦0 

LDI 

'?' 

XPPC 

P3 

LDI 

■*  ' 

XPPC 

P3 

JMP 

♦  1 

LDI 

'>' 

XPPC 

P3 

JS 

P3,  OECO 

LDI 

L(PUTC)-1 

XPAL 

P3 

LDE 

JZ 

♦  1 

XRI 

OA 

JZ 

*1 

LDE 

XRI 

OD 

JZ 

SCR 

LDE 

XRI 

'O'+OIO 

JZ 

♦RUB 

'LDE 

XRI 

8 

JZ 

SXH 

LDE 

XRI 

015 

JZ 

SXU 

LDE 

XRI 

3 

*##*»##**###» 


-SET  PI  TO  LBUF 

i  CLEAR  NO.  OF  CHAR 

POINT  P3  AT  PUTC  ROUTINE 
PRINT  '?  '  IF  RUNNING 
(I.  E.  DURING  'INPUT') 


*  OTHERWISE  PRINT  '>' 


;GET  CHARACTER 

f POINT  P3  AT  PUTC  AGAIN 


i  GET  TYPED  CHAR 

i IGNORE  NULLS 

I  IGNORE  LINE  FEED 


i CHECK  FOR  CR 

i CHECK  FOR  SHIFT/0 
; CHECK  FOR  CTRL/H 

;  CHECK  FOR  CTRL/U 
i  CHECK  FOR  CTRL/C 
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1315 
1316 
1317 
1318 
1319 
1320 
1321 
1322 
1323 
1324 
1325 
1326 
1327 
1328 
1329 
1330 
1331 
1332 
1333 
1334 
1335 
1336 
1337 
1338 
1339 
1340 
1341 
1342 
1343 
1344 
1345 
1346 
1347 
1348 
1349 
1350 
1351 
1352 
1353 
1354 
1355 
1356 
1357 
1358 
1359 
1360 
1361 
1362 
1363 
1364 
1365 
1366 
1367 
1368 
1369 
1370 
1371 
1372 
1373 
1374 
1375 
1376 
1377 
1378 
1379 
1380 
1381 
1382 
1383 
1384 
1385 
1386 
1387 
1388 
1389 
1390 
1391 
1392 
1393 
1394 
1395 
1396 
1397 
1398 
1399 
1400 
1401 
1402 
1403 
1404 
1405 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 
1415 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1423 
1424 
1425 
1426 
1427 
1428 
1429 
1430 
1431 
1432 
1433 
1434 
1435 
1436 
1437 
1438 
1439 
1440 
1441 
1442 
1443 
1444 
1445 
1446 
1447 


079A  9C1A 
079C  C45E 
079E  3F 
079F  C443 
07A1  3F 
07A2  C40E 
07A4  90A9 
07A6  C45E 
07A8  3F 
07A9  C455 
07AB  3F 
07AC  C40D 
07AE  3F 
07AF  C40A 
07B1  3F 
07B2  909F 
07B4  909B 
07B6  40 
07B7  CD01 
07B9  AAE7 
07BB  E448 
07BD  9CB3 
07BF  C40B 
07C1  01 
07C2  40 
07C3  3F 
07C4  9012 
07C6  9087 
07C8  C420 
07CA  3F 
07CB  C408 
07CD  3F 
07CE  C2E7 
07D0  98A0 
07D2  BAE7 
07D4  C5FF 
07D6  909A 
07D8  40 
07D9  CD01 
07DB  C40A 
07DD  3F 
07DE  C410 
07E0  35 
07E1  C4D6 
07E3  31 
07E4  90CE 


07E6  C410 
07E8  37 
07E9  C2FD 
07EB  33 
07EC  C3FF 
07EE  35 
07EF  01 
07F0  C3FE 
07F2  31 
07F3  CAEF 
07F5  CI 00 
07F7  CBFE 
07F9  C400 
07FB  CBFF 
07FD  C2EF 
07FF  31 

0800  40 

0801  35 

0802  90B0 


0804  C410 

0806  37 

0807  C2FD 
0609  33 
080A  C7FE 
080C  01 
080D  C7FF 
080F  CAEA 
081 t  C7FF 

0813  33 

0814  CAFD 
0816  C2EA 

0818  37 

0819  40 
081 A  CBOO 
08 1C  90C6 
08 IE  90A6 


*XU: 


0820  C410 
0322  37 
0823  C2FD 

0825  33 

0826  C301 
0828  CAF7 
032A  C300 
082C  CAFS 
082E  C2F1 

0830  33 

0831  C2F0 
0333  37 
0834  C404 
0836  CAE7 
0838  C701 
083A  E40D 


JNZ 
LDI 
XPPC 
LDI 
XPPC 
LDI 
JMP 
LDI 
XPPC 
LDI 
XPPC 
LDI 
XPPC 
LDI 
XPPC 
S2:      JMP 
X15:     JMP 
•ENTER:  LDE 
ST 
ILD 
XRI 
JNZ 
LDI 
XAE 
LDE 
XPPC 
JMP 
JMP 
LDI 
XPPC 
LDI 
XPPC 
LD 
JZ 


■JMP 

LDE 
ST 

LDI 

XPPC 

LDI 

XPAH 

LDI 

XPAL 

JflP 


; ECHO  CONTROL/C  AS  "C 


; CAUSE  A  BREAK 

; ECHO  CONTROL/U  AS  "U 


E10; 

*XH: 


GETL 
X14 


P3 

SCR 

E9 


CHRNUM <P2> 


CHRNUM (P2> 
e-KPl) 


; PRINT  CR/LF 


; GO  GET  ANOTHER  LINE 


PUT  CHAR  IN  LBUF 
INCREMENT  CHRNUM 
IF=72.  LINE  FULL 


i  SAVE  CARRIAGE  RET 


(PRINT  IT 

:  STORE  IT  IN  LBUF 


; BLANK  OUT  THE  CHARACTER 
; PRINT  ANOTHER  BACKSPACE 


;ONE  LESS  CHAR 
; BACKSPACE  CURSOR 


i STORE  CR  IN  LBUF 
;  PRINT  LINE  FEED 


;SET  PI  TO  BEGIN- 
;  NINO  OF  LBUF 


THIS  ROUTINE  IMPLEMENTS  THE  '6'  OPERATOR  IN  EXPRESSIONS 


P3  ->  ARITH  STACK 
GET  ADDR  OFF  STACK, 

AND  INTO  PI, 

SAVING  OLD  PI  IN  EX  t>   LO 


LDI 

H(AESTK) 

XPAH 

P3 

LD 

LSTK<P2) 

XPAL 

P3 

LD 

-KP3) 

XPAH 

PI 

XAE 

LD 

-2(P3> 

XPAL 

PI 

ST 

L0<P2) 

LD 

0(P1) 

ST 

-2<P3> 

LDI 

0 

ST 

-KP3) 

LD 

L0<P2) 

XPAL 

PI 

LDE 

XPAH 

PI 

JMP 

X15 

-GET  MEMORY  CONTENTS, 
;  SHOVE  ONTO  STACK 


(HIGH  ORDER  8  BITS  ZEROED 
; RESTORE  ORIGINAL  PI 


THIS  ROUTINE  IMPLEMENTS  THE  STATEMENT: 
'e'  FACTOR  '  =  '  REL-EXP 


X17: 
Ell: 


LDI 
XFAH 


LD 

XPAL 

ST 

LD 

XPAH 

LDE 

ST 

JMP 

JMP 


LSTK(P2) 

P3 

a-2(P3) 

(5- 1  <  P3 ) 

TEMP(P2) 


LSTK(P2) 
TEMP(P2) 


0(P3) 

X16 

E10 


-P3  ->    ARITH  STACK 

; GET  BYTE  TO  BE  MOVED 


:  NOW  GET  ADDRESS  INTO  P3 


; STACK  PTR  UPDATED  NOW 


;MOV£  THE  BYTE  INTO  MEMORY 


TEXT  EDITOR 


I  INPUTS  TO  THIS  ROUTINE:  POINTER  TO  LINE  BUFFER  IN  P1L0W  & 
,  P1HIGH.   PI  POINTS  TO  THE  INSERTION  POINT  IN  THE  TEXT 
i     THE  A,  E.  STACK  HAS  THE  LINE  NUMBER  ON  IT  (STACK  POINTER 
i      IS  ALREADY  POPPED). 

-EACH  LINE  IN  THE  NIBL  TEXT  IS  STORED  IN  THE  FOLLOWING 

,  FORMAT   TWO  BYTES  CONTAINING  THE  LINE  NUMBER  (IN  BINARY, 

,  HIGH  ORDER  BYTE  FIRST),  THEN  ONE  BYTE  CONTAINING  THE 

.  LENGTH  OF  THE  LINE,  AND  FINALLY  THE  LINE  ITSELF  FOLLOWED 

-  BY  A  CARRIAGE  RETURN.   THE  LAST  LINE  IN  THE  TEXT  IS 

.  FOLLOWED  BY  TWO  CONSECUTIVE  BYTES  OF  X'FF 


; POINT  P3  AT  AE  STACK, 
;  WHICH  HAS  THE  LINE  * 

i  ON  IT 


LDI 

H(AESTK) 

XPAH 

P3 

LD 

LSTKCP2) 

XPAL 

P3 

LD 

KP3) 

ST 

HILINE(P2) 

LD 

0(P3) 

ST 

L0LINE(P2) 

LD 

P1L0W(P2) 

XPAL 

P3 

LD 

P1HIGH(P2) 

XFAH 

P3 

LDI 

4 

ST 

CHRNUM (P2) 

LO 

ei(P3) 

(SAVE  NEW  LINE'S  NUMBER 


iPUT  POINTER  TO  LBUF  INTO  P3 


INITIALLY  LENGTH  OF  NEW  LINE 
=  4.  ADD  1  TO  LENGTH  FOR 
EACH  CHAR  IN  LINE  UP  TO,  BU 
NOT  INCLUDING,  CARR.  RETURN 


1448  033C  9804 

■JZ 

♦2 

1449  083E  AAE7 

ILD 

CHRNUM (P2) 

1450  0840  90F6 

JMP 

*1 

1451  0842  C2E7 

*2- 

LD 

CHRNUM (P2) 

1452  0844  E404 

XRI 

4 

1453  0846  9C02 

JNZ 

S3 

1454  0848  CAE7 

ST 

CHRNUM (P2> 

1455  084A  C2E7 

%:■■ 

LD 

CHRNUM <P2> 

1456  084C  01 

XAE 

1457  0840  C2F2 

LO 

LABLHKP2) 

1458  034F  9406 

JP 

S4 

1459  0851  D47F 

AN  I 

07F 

1460  0853  CAF2 

ST 

LABLHI (P2> 

1461  0855  9018 

JMP 

*M0VE 

1462  0357  C503 

44 

LD 

63(P1) 

1463  0859  40 

LDE 

1464  035A  02 

CCL 

1465  085B  F4FC 

AD  I 

-4 

1466  035D  01 

XAE 

1467  0S5E  C501 

•5: 

LD 

ei (pi ) 

1468  0860  E40D 

XRI 

OD 

1469  0862  980B 

JZ 

»MOVE 

1470  0864  40 

LDE 

1471  0865  02 

CCL 

1472  0866  F4FF 

AD] 

-1 

1473  0868  01 

XAE 

1474  0369  90F3 

JMP 

*5 

1475  086B  90AF 

X19: 

JMP 

X17 

1476  086D'  90AF 

E12: 

JMP 

Ell 

1477  0S6F  40 

SMOVE. 

LDE 

1478  0370  DAE7 

OR 

CHRNUM <P2) 

1479  0372  98F7 

JZ 

X19 

1480  0374  C47A 

LDI 

L ( DOSTAK ) 

1481  0876  CAFF 

ST 

D0PTR(P2> 

1482  0378  C46A 

LDI 

L(SBRSTK) 

1483  0S7A  CAFC 

ST 

SBRPTR(P2) 

1434  087C  C43A 

LDI 

L(FORSTK) 

1485  087E  CAFE 

ST 

F0RPTR(P2) 

1486  0380  40 

LDE 

1487  0881  9860 

JZ 

•ADD 

1488  0883  9410 

JP 

SUP 

1489  0885  CI 00 

SDOWN: 

LD 

0(P1) 

1490  0887  C980 

ST 

EREG(Pl) 

1491  0889  C501 

LD 

SKP1) 

1492  08SB  94F8 

JP 

SDGWN 

1493  088D  C100 

LD 

0(P1) 

1494  038F  94F4 

JP 

SDOWN 

1495  0891  C980 

ST 

EREG(Pl) 

1496  0393  904E 

.JMP 

SADD 

1497  0895  C1FE 

»UP: 

LD 

-2(P1) 

1498  0897  CAEA 

ST 

TEMP(P2) 

1499  0899  C4FF 

LDI 

-1 

1500  089B  C9FE 

ST 

-2(P1) 

1501  089D  C450 

LDI 

80 

1502  089F  C9FF 

ST 

-1 (PI  J 

1503  08A1  C501 

SUPl 

LD 

ei <pi ) 

1504  08A3  94FC 

JP 

SUPl 

1505  08A5  CI 00 

LD 

0(P1  ) 

1506  08A7  94F8 

■JP 

SUPl 

1507  08A9  35 

XPAH 

PI 

1508  08AA  CAEE 

ST 

HKP2) 

1509  03AC  35 

XPAH 

PI 

1510  08AD  31 

XPAL 

PI 

1511  08AE  CAEF 

ST 

L0(P2) 

1512  OSBO  31 

XPAL 

PI 

1513  08B1  C2EF 

LD 

L0(P2) 

1514  08B3  02 

CCL 

1515  08B4  70 

ADE 

1516  08B5  C400 

LDI 

0 

1517  08B7  F2EE 

ADD 

HKP2) 

1518  08B9  E2EE 

XOR 

HKP2) 

1519  08BB  D4F0 

AN  I 

OFO 

1520  08BD  9803 

JZ 

SUP2 

1521  08BF  C400 

LDI 

0 

1522  08C1  01 

XAE 

1323  08C2  C4FF 

SUP2: 

LDI 

-1 

1524  08C4  C980 

*UP3: 

ST 

EREG(Pl) 

1525  08C6  C5FF 

LD 

e-i(pi) 

1526  08C8  94FA 

JP 

*UP3 

1327  08CA  C101 

LD 

1(P1) 

1528  08CC  E450 

XRI 

80 

1529  08CE  9804 

JZ 

SUP4 

1330  08D0  C100 

LO 

0(P1) 

1531  08D2  90F0 

JMP 

SUP3 

1532  08D4  C2EA 

SUP4 

LD 

TEMP(P2) 

1533  08D6  C900 

ST 

0(P1> 

1534  08D8  C40D 

LDI 

OD 

1335  08DA  C901 

ST 

KP1) 

1536  08DC  40 

LDE 

1537  08DD  9C04 

JNZ 

SADD 

1538  08DF  C402 

LDI 

2 

1539  08E1  908A 

E12A: 

JMP 

E12 

1540  OSES  C2E7 

SADB 

LD 

CHRNUM (P2) 

1541  08E5  9884 

X19A: 

JZ 

X19 

1542  08E7  C2F1 

LD 

P1L0W(P2) 

1543  08E9  31 

XPAL 

PI 

1544  08EA  C2F0 

LD 

P1HIGH(P2) 

1545  08EC  35 

XPAH 

PI 

1546  08ED  C2F3 

LD 

LABLL0(P2) 

1547  08EF  33 

XPAL 

P3 

1548  08F0  C2F2 

LD 

LABLHI <P2> 

1549  08F2  37 

XPAH 

P3 

1550  08F3  C2F7 

LD 

HILINE(P2) 

1551  08F5  CF01 

ST 

S1(P3) 

1552  08F7  C2F8 

LD 

L0LINE(P2) 

1553  03F9  CF01 

ST 

6KP3) 

1554  08FB  C2E7 

LD 

CHRNUM <P2> 

1555  08FD  CF01 

ST 

ei(P3) 

1556  08FF  C501 

*ADD1. 

LD 

ei (pi ) 

1557  0901  CF01 

ST 

ei(P3> 

1558  0903  E40D 

XRI 

OD 

1559  0905  9CF3 

■JNZ 

SADDl 

1560  0907  90DC 

JMP 

X19A 

1561  0909  C400 

X20: 

JS 

P3, EXECIL 

1562  0910  90CF 

E13: 

JMP 

E12A 

1563 

1564 

1565 

; ***#*« 

****** 

t ******* ****** 

1566 

:   * 

POP 

ARITHMETIC  STA 

1567 

; ****** 

****«***********#*#tH 

1568 

1569  0912  BAFD 

POPAE: 

DLD 

LSTK(P2) 

1570  0914  BAFD 

DLD 

LSTKCP2) 

1571  0916  33 

XPAL 

P3 

1572  0917  C410 

LDI 

H(AESTK) 

1573  0919  37 

XPAH 

P3 

1574  091A  C300 

LD 

(P3) 

1575  091C  CAEF 

ST 

L0(P2) 

1576  091E  C301 

LD 

KP3) 

1577  0920  CAEE 

ST 

HKP2) 

1578  0922  90E5 

JMP 

X20 

1579 

1580 

;  IF  LENGTH  STILL  4,  WE'LL  DEL 
i  A  LINE,  SO  SET  LENGTH  =  0 


;  PUT  NEW  LINE  LENGTH  IN  EX 

I  IS  NEW  LINE  REPLACING  OLD? 

i  YES  -  DO  REPLACE 

;N0  -  WE'LL  INSERT  LINE  HERE, 

;  WHERE  FNDLBL  GOT  US. 

;BUT  FIRST  MAKE  ROOM 

-SKIP  LINE  tt  AND  LENGTH 

jEX,  NOW  HOLDING  NEW  LINE 

i  LENGTH,  WILL  SOON  HOLD 

;  DISPLACEMENT  OF  LINES 

-  TO  BE  MOVED 

*  SUBTRACT  1  FROM  DISPLACEMENT 
.  FOR  EACH  CHAR  IN  LINE  BEING 

-  REPLACED 


i  IF  DISPLACEMENT  AND  LENGTH 
;  OF  NEW  LINE  ARE  0,  RETURN 


I  CLEAR  SOME  STACKS 


DON'T  NEED  TO  MOVE  LINES 
SKIP  IF  DISPLACEMENT  POSITIV 
NEGATIVE  DISPLACEMENT: 
DO) 

M(P1+DISP>  =  M(P1); 

PI    -   Pl+li 
UNTIL   M(P1)<0    U    M(P1-1)<0; 

>M(P1+DISP)    ■    M(Pl)j 

;  POS I T I VE  D I SPLACEMENT : 
iFLAG  BEGINNING  OF  MOVE  WITH 
i     A  -1  FOLLOWED  BY  80,  WHICH 
i  CAN  NEVER  APPEAR  IN  A 
;  NIBL  TEXT 

I  ADVANCE  PI  TO  END  OF  TEXT 


i  SAVE  PI  IN  LO,  HI 


ADD  DISPLACEMENT  TO 
VALUE  OF  PI.  TO  CHECK 
WHETHER  WE'RE  OUT  OF 
RAM  FOR  USER'S  PROGRAM 


i  IF  OUT  OF  RAM,  CHANGE 
:     DISPLACEMENT  TO  ZERO 


;MOVE  TEXT  UP  UNTIL  WE  REACH 
;     THE  FLAGS  SET  ABOVE 


-RESTORE  THE  FLAGGED  LOCATION 
.  TO  THEIR  ORIGINAL  VALUES 


I  IF  DISPLACEMENT  =  0,  WE'RE 
I  OUT  OF  RAM,  SO  REPORT  ERROR 


INSERT  NEW  LINE 

UNLESS  LENGTH  IS  ZERO 
POINT  PI  AT  LINE  BUFFER 


i POINT  P3  AT  INSERTION  PLACE 


, PUT  LINE  NUMBER  INTO  TEXT 


;  STORE  LINE  LENGTH  IN  TEXT 


-  PUT  REST  OF  CHARS 

,  (INCLUDING  CR)  INTO  TEXT 


THIS  ROUTINE  POP  THE  A.  E 
STACK,  AND  PUTS  THE  RESULT 
INTO  L0(P2)  AND  HKP2) 
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1581 
1582 
1583 
1584 
1585 

1586  0924  C2FF 

1587  0926  01 

1588  0927  40 

1589  0928  E47A 

1590  092ft  9C04 

1591  092C  C40F 

1592  092E  90E0 

1593  0930  C2EF 

1594  0932  DflEE 

1595  0934  9806 

1596  0936  BfiFF 

1597  0936  BAFF 

1598  093A  90CD 

1599  093C  40 

1600  093D  33 

1601  093E  C410 

1602  0940  37 

1603  0941  C3FF 

1604  0943  35 

1605  0944  C3FE 

1606  0946  31 
^b07  0947  90C0 
1608 

1609 
1610 
1611 
1612 
1613 
1614 
1615 
1616 

1617  0949  C2EF 

1618  094B  D4F7 

1619  094D  07 

1620  094E  9089 

1621  0950  90BE 
1622 

1623 
1624 
1625 
1626 
1627 

1628  0952  C410 

1629  0954  37 

1630  0955  AAFD 

1631  0957  AftFD 

1632  0959  33 

1633  095A  06 

1634  095B  CBFE 

1635  095D  C400 

1636  095F  CBFF 

1637  0961  90EE 
1638 

1639 
1640 
1641 
1642 
1643 
1644 
1645 

1646  0963  C2EE 

1647  0965  37 

1648  0966  C2EF 

1649  0968  33 

1650  0969  C7FF 

1651  096B  3F 

1652  096C 

1653  0972  90DA 
1654 

1655 
1656 
1657 
1658 
1659 
1660 
1661 
1662 

1663  0974  C2FF 

1664  0976  E48A 

1665  0973  9C04 

1666  097A  C40fl 

1667  097C  90D2 

1668  097E  AAFF 

1669  0980  AAFF 

1670  0982  33 

1671  0983  C410 

1672  0935  37 

1673  0986  35 

1674  09S7  CBFF 

1675  0989  35 

1676  098A  31 

1677  098B  CBFE 

1678  098D  31 

1679  09SE  90BE 
1680 

1681 
1682 
1683 
1684 
1685 
1636 

1687  0990  C2E9 

1688  0992  37 

1689  0993  C2E8 

1690  0995  33 

1691  0996  C300 

1692  0998  9402 

1693  099A  9007 

1694  099C  C302 

1695  099E  01 

1696  099F  C780 

1697  09A1  90F3 

1698  09A3  C702 

1699  09A5  AAFD 

1700  09A7  AAFD 

1701  09A9  33 

1702  09AA  01 

1703  09AB  C410 

1704  09AD  37 

1705  09AE  CBFF 

1706  09B0  40 
170?   09B1    CBFE 
1708  09B3  90B9 
1709 

1710 
1711 
1712 
1713 
1714 


#»»#»»»#»# 


LD 

00PTRCP2) 

XAE 

LDE 

XRI 

L<DOSTAK) 

JNZ 

SI 

LDI 

15 

JHP 

E13 

LD 

L0(P2) 

OR 

HKP2) 

JZ 

SREDO 

DLD 

D0PTR<P2> 

DLD 

D0PTR(P2) 

JMP 

X20 

LDE 

XPAL 

P3 

LDI 

H(DOSTAK) 

XPAH 

P3 

LD 

-KP3) 

XPAH 

PI 

LD 

-2(P3) 

XPAL 

PI 

JMP 

X20 

-,  CHECK    FOR    DO-STACK    UNDERFLOW 


; CHECK    FOR    EXPRESSION    -    0 


i  IF    ZERO,     REPEAT    DO-LOOP 
;  ELSE    POP    SAVE    STACK 


.CONTINUE    TO    NEXT    STMT 
, POINT    P3    AT    DO-STACK 


;LOAD    PI    FROM    DO    STACK 


.CURSOR    NOW    POINTS    TO    FIRST 
;     STATEMENT    OF    DO-LOOP 


THIS    ROUTINE    IMPLEMENTS    THE    STATEMENT: 


'STAT'    '='    REL-EXP 


MOVESR:     LD 

AN  I 

CAS 

X21;  JMP 

El  4  JMP 


L0(P2) 
0F7 


X20 
E13 


iLOW   BYTE   GOES   TO   STATUS 
I     BUT    WITH    IEN    BIT    CLEARED 


STAT    FUNCTION 


LDI 

XPAH 

ILD 

ILD 

XPAL 

CSA 

ST 


LSTK(P2) 
LSTK(P2) 


-KP3) 
X21 


.POINT    P3    AT    AE    STACK 


; STATUS    REG    IS    LOW    BYTE 
. ZERO    IS    HIOH    BYTE 


MACHINE    LANGUAGE    SUBROUTINE 


THIS    ROUTINE    IMPLEMENTS    THE     'LINK'    STATEMENT 

HKP2)  j  GET    HIGH    BYTE    OF    ADDRESS 

P3 

L0(P2) 

P3 

e-i(P3) 


CALLML:     LD 

XPAH 


XPAL 


.GET    LOW    BYTE 
-P3   ->   USER'S   ROUTINE 
, CORRECT   P3 

XPPC  P3  *  CALL    ROUTINE    <PRAY    IT    WORKS> 

LDPI  P2, VARS  .RESTORE   RAM   POINTER 

JMP  X21  -RETURN 


THIS    ROUTINE     IMPLEMENTS    THE    'DO'    STATEMENT. 


SAVEDO:  LD 
XRI 
JNZ 
LDI 

E15:  JMP 

SI       ILD 
ILD 
XPAL 
LDI 
XPAH 
XPAH 
ST 

XPAH 
XPAL 
ST 
XPAL 

X22:      JMP 


DGPTRCP2) 
L(FORSTK) 


E14 

D0PTR<P2) 
D0PTR<P2) 
P3 

HIDGSTAK) 


-2<P3) 

PI 

X21 


TEMP2(P2> 


TEMP3(P2) 


. CHECK  FOR  STACK  OVERFLOW 


iP3  ->  TOP  OF  DO  STACK 

. SAVE  CURSOR  ON  THE  STACK 


LD 

6EREG(P3) 

■JMP 

SO 

LD 

e2<P3) 

ILD 

LSTK(P2) 

ILD 

LSTK(P2> 

XPAL 

P3 

XAE 

LDI 

H<AESTK) 

XPAH 

P3 

ST 

-KP3) 

LDE 

ST 

-2(P3) 

JMP 

X22 

**••****# 


;SET  P3  TO  POINT  TO 
i     START  OF  NIBL  TEXT 


HAVE  WE  HIT  END  OF  TEXT? 
NO  -  SKIP  TO  NEXT  LINE 
YES  -  PUT  CURSOR  ON  STACK 
GET  LENGTH  OF  LINE 

SKIP  TO  NEXT  LINE 

GO  CHECK  FOR  EOF 

P3  : =  P3  +  2 

SET  P3  TO  STACK.  SAVING 

OLD  P3  <WHICH  CONTAINS  TOP) 

ON  IT  SOMEHOW 


1715 

09B5 

C501 

IGNORE:  LD 

enpi ) 

1716 

09B7 

E40D 

XRI 

OD 

1717 

09B9 

9CFA 

JNZ 

IGNORE 

1718 

09BB 

3F 

XPPC 

P3 

1719 

1720 

1721 

i  HHHHHKO ******* 

**»#*»*#*»» 

1722 

, *  '          MODULO  FUNCTIO 

1723 

1 *«#«**#***«**« 

***»**##*»* 

1724 

1725 

09BC 

C2FD 

MODULO:  LD 

LSTK<P2) 

1726 

09BE 

33 

XPAL 

P3 

1727 

09BF 

C410 

LDI 

H(AESTK) 

1728 

09C1 

37 

XPAH 

P3 

1729 

09C2 

C303 

LD 

3(P3) 

1730 

09C4 

CBFE 

ST 

-2<P3) 

1731 

09C6 

C302 

LD 

2(P3) 

1732 

09C:  8 

CBFF 

ST 

-KP3) 

1733 

09CA 

90C2 

X23      JMP 

X22 

1734 

09CC 

90AE 

E16:     JMP 

E15 

1735 

1736 

1737 

,  »«»«■««»««#*#«« 

»*#»*»**•»« 

1738 

i »          RANDOM  FUNCTIO 

1739 

1740 

1741 

LOCAL 

1742 

09CE 

C408 

RANDOM   LDI 

8 

174  J 

0900 

CAEB 

ST 

NUM<P2> 

1744 

09  D  2 

C2E5 

LD 

RNDX  < P2 ) 

1745 

09D4 

01 

XAE 

1746 

09D5 

C2E4 

LD 

RNDY(P2) 

1747 

09D7 

CAE* 

ST 

TEMP2(P2) 

1748 

09D* 

C2E5 

•LOOP   LD 

RNDX ( P2 ) 

1749 

0*DB 

02 

CCL 

1  750 

09DC 

70 

ADE 

1751 

09  DD 

01 

XAE 

1752 

09DE 

C2E4 

LD 

RNDY(P2> 

1753 

09E0 

02 

CCL 

1754 

09E1 

F2E9 

ADD 

TEMP2<P2) 

1755 

09E3 

CAE4 

ST 

RNDY(P2) 

1756 

09E5 

EAEB 

DLD 

NUM(P2) 

1757 

09E7 

9CF0 

JNZ 

SLOOP 

175S 

09E9 

40 

LDE 

1759 

09EA 

02 

CCL 

1760 

09EB 

F407 

AD1 

7 

1761 

09ED 

01 

XAE 

1762 

0*EE 

C2E4 

LD 

RNDY(P2) 

1763 

09FO 

02 

CCL 

1764 

0*F  1 

F407 

AD  I 

7 

1765 

09F3 

IE 

RR 

1  766 

09F4 

CAE  4 

ST 

RNDY(P2> 

1767 

09F6 

AAE6 

II  1' 

RNDF ( P2 > 

176S 

09F8 

9803 

JZ 

SI 

176-5 

09FA 

40 

LDE 

1  770 

09FB 

CAE5 

ST 

RNDX <P2 J 

1771 

09FD 

C2FD 

SI       LD 

LSTK(P2) 

1772 

09FF 

33 

XPAL 

P3 

1773 

OAOO 

C4  1 0 

LBI 

H(AESTK) 

1774 

0A02 

37 

XPAH 

P3 

1775 

0A03 

C  40 1 

LDI 

1 

1776 

0A05 

CBOO 

ST 

<P3> 

1777 

0A07 

C400 

LDI 

0 

1773 

OAO* 

CB01 

ST 

KP3) 

1779 

OAOB 

C3FE 

I  I' 

-2(P3> 

1780 

OAOD 

C  B02 

ST 

2<P3) 

1781 

OAOF 

C3FF 

LD 

-KP3) 

1782 

OAU 

CB03 

ST 

3(P3) 

1783 

0A13 

C3FC 

LD 

-4(P3) 

1784 

0A15 

CB04 

ST 

4(P3) 

1785 

0A17 

C  iFD 

LD 

-3<P3t 

1786 

0A19 

CB05 

ST 

5(P3) 

17S7 

0A1B 

C2E4 

LD 

RNDY<P2) 

1788 

OA 1  D 

CBFE 

ST 

-2<P3) 

1789 

0A1F 

C2E5 

LD 

RNDXIP2) 

17*0 

0A21 

E4FF 

XRI 

OFF 

1791 

0A23 

D47F 

AN  I 

07F 

17*2 

0A25 

CBFF 

ST 

-1  tP3) 

1793 

0A27 

C706 

LD 

@6<P3) 

1794 

0A2* 

33 

XPAL 

P3 

17*5 

0A2A 

CAFB 

ST 

LSTMP2) 

1796 

0A2C 

909C 

X24      JMP 

X23 

17*7 

0A2E 

909C 

E16A     JMP 

E16 

17*8 

17** 

1 800 

,  »»**•  o  HI* o #*  ft  * 

1801 

;*      PUSH  1  ON  ARITHMETI 

1802 

,  M»<iat»»>«»lr 

1 803 

1804 

0A30 

AAFD 

LIT1     ILD 

LSTK(P2) 

1805 

0A32 

AAFD 

ILD 

LSTK<P2) 

1806 

0A34 

33 

XPAL 

P3 

1807 

0A35 

C410 

LDI 

H(AESTK) 

1808 

0A37 

37 

XPAH 

P3 

180* 

0A38 

C  400 

LDI 

0 

1810 

0A3A 

CBFF 

ST 

-KP3) 

131  I 

0A3C 

C401 

LDI 

1 

1812 

0A3E 

CBFE 

ST 

-2(P3) 

1813 

0A40 

*OEA 

JMP 

X24 

1814 

1815 

1816 

, *-*•**»* » »»•««»*- 

*«»ftft«*»ft«« 

1817 

. *       FOR-LOOP  INITIALIZ 

1818 

,  ftftftftftftftOftftftftftft 

«■««»«-«»•««« 

181* 

1820 

LOCAL 

1821 

0A42 

C2FE 

SAVFQR   LD 

F0RPTR(P2> 

1822 

0A44 

E4A6 

XRI 

L<PC8TAK) 

1823 

0A46 

9C04 

JNZ 

SI 

1324 

0A4S 

C40A 

LDI 

10 

1825 

0A4A 

90E2 

E 1 7      JMP 

E16A 

1826 

0A4C 

E4A6 

SI       XRI 

L(PCSTAK) 

1827 

0A4E 

31 

XPAL 

PI 

1823 

0A4F 

CAF1 

ST 

P1L0W(P2) 

1829 

0A51 

C410 

LDI 

H(FORSTK) 

1830 

0A53 

35 

XPAH 

PI 

1831 

0A54 

CAFO 

ST 

P 1 H I GH  < P2 ) 

1832 

0A56 

C2FD 

LD 

LSTKKP2) 

1833 

0A58 

33 

XPAL 

P3 

1334 

0A59 

C410 

LDI 

H<AESTK> 

1835 

0A5S 

37 

XPAH 

P3 

1836 

oasc 

C3F9 

LD 

-7(P3) 

1837 

0A5E 

CDO 1 

ST 

ei(pi> 

1838 

0A60 

C3FC 

LD 

-4<P3> 

1839 

0A62 

CD01 

ST 

ei <pi ) 

1840 

0A64 

C3FD 

LD 

-3<P31 

1841 

0A66 

CD01 

ST 

eupi ) 

1842 

0A68 

C3FE 

LD 

-2<P3> 

1843 

0A6A 

CD01 

ST 

e  l  ( p  i  > 

1844 

0A6C 

C3FF 

LD 

-  n  P3 ) 

1845 

0A6E 

CD01 

ST 

ei<Pi ) 

1S46 

0A70 

C2F1 

LD 

P1L0W(P2) 

1847 

0A72 

CD01 

ST 

ei(Pi > 

184S 

0A74 

C2F0 

LD 

P1HIGH<P2) 

; SCAN  TIL  WE'RE  PAST 
I  CARRIAGE  RETURN 


THIS  ROUTINE  MUST  BE 
IMMEDIATELY  AFTER  A 
DIVIDE  TO  WORK  CORRECTLY 

-GET  LOW  BYTE  OF  REMAINDER 
. PUT  ON  STACK 

-GET  HIGH  BYTE  OF  REMAINDER 
, PUT  ON  STACK 


, LOOP  COUNTER  FOR  MULTIPLY 


.MULTIPLY  THE  SEEDS  BY  9 


, ADD  7  TO  SEEDS 


I  HAVE  WE  GONE  THROUGH 

,  256  GENERATIONS? 

I  IF  SO,  SKIP  GENERATING 

.  THE  NEW  RNDX 

-START  MESSING  WITH  THE  STACK 


, FIRST  PUT  1  ON  STACK 


, PUT  EXPR2  ON  STACK 


-PUT  EXPR1  ON  STACK 


I  PUT  RANDOM  K  ON  STACK 


-ADD  6  TO  STACK  POINTER 


I  CHECK  FOR  FOR  STACK 
,  OVERFLOW 


.POINT  PI  AT  FOR  STACK 

,  SAVING  OLD  PI 


.POINT  P3  AT  AE  STACK 


GET  VARIABLE  INDEX 

SAVE  ON  FOR-STACK 

GET  L(LIMIT) 

SAVE 

GET  H(LIMIT) 

SAVE 

GET  L(STEP) 

SAVE 

GET  H(STEP) 

SAVE 

GET  L<P1) 

SAVE 

GET  H<P1) 
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1849 
1850 
1851 
1352 
1353 
1854 
1855 
1356 
1357 
1853 
1359 
I860 
1861 
1862 
1863 
1864 
1865 
1366 
1S67 
1868 
1869 
1870 
1371 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 

1391  0AB3 

1392  0AB5 

1893  0AB7 

1894  0AB9 

1895  OABB 

1896  OABD 

1897  OABF 

1898  0AC1 

1899  0AC3 

1900  0AC5 

1901  0AC7 

1902  0AC9 

1903  OACB 

1904  OACD 

1905  OACF 

1906  0AD1 

1907  0AD3 

1908  0AD5 

1909  0AD7 

1910  0AD9 

1911  OADB 

1912  OADD 

1913  OADF 

1914  OAEO 

1915  0AE2 

1916  0AE4 

1917  0AE5 

1918  0AE7 

1919  0AE8 
1920 
1921 
1922 
1923 
1924 
1925 

1926  OAEA 

1927  OAEC 

1928  OAEE 

1929  OAFO 

1930  0AF1 

1931  0AF3 

1932  0AF5 

1933  0AF6 

1934  OAFS 

1935  0AF9 

1936  OAFB 

1937  OAFC 
1936  OAFE 

1939  OAFF 

1940  0B01 

1941  0B02 

1942  0B04 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 


0A76  CD01 
0A78  35 
0A79  C2F1 
0A7B  31 
0A7C  CAFE 
0A7E  C7FC 
OASO  33 
0AS1  CAFD 
0AS3  90 A 7 


0685  C2FE 

0A87  E48A 

0A89  9C04 

0A8B  C408 

0A8D  90BB 

0A8F  E48A 

0A91  31 

0A92  CAF1 

0A94  C410 

0A96  35 

0A97  CAFO 

0A99  C2FD 

0A9B  33 

0A9C  C410 

0A9E  37 

0A9F  C7FF 

0AA1  E1F9 

0AA3  9804 

0AA5  C40C 

0AA7  90A1 

0AA9  E1F9 

OAAB  01 

OAAC  C280 

OAAE  02 

OAAF  F1FC 

0AB1  CA80 

CBOO 

C601 

C280 

F1FD 

CA80 

CB01 

C6FF 

C1FA 

CB02 

C1FB 

CB03 

C1FD 

9410 

C404 

CAEB 

C701 

E4FF 

CEFF 

BAEB 

9CF6 

9002 

C704 

33 

CAFD 

C2F1 

31 

C2F0 
35 
9099 


C2EF 

9808 

C2FE 

02 

F4F9 

CAFE 


C3FF 

35 

C3FE 

31 

90E4 

90A1 


0B06  C2EE 
0B08  35 
0B09  C2EF 
OBOB  31 
OBOC 

0B12  C501 
0B14  E40D 
OB 16  98D0 
0B18  E40D 
0B1A  3F 
0B1B  06 
0B1C  0420 
0B1E  9CF2 
0B20  90C6 


0B22  C2EE 
0B24  37 
0B25  C2EF 
0B27  33 
0B28  C501 
0B2A  CF01 


P1L0W<P2) 


L3TK(P2> 
X24 


FIRST  PART  OF  'NEXT  VAR' 


E18: 
•  10: 


XRI 
JNZ 
LDI 
JMP 

XRI 

XPAL 
ST 
LDI 
XPAH 


XPAL 
LDI 

XPAH 


LDI 
JMP 
XOR 
XAE 

LD 
CCL 
ADD 
ST 


F0RPTRIP2) 
L<FORSTK) 


E17 

L(FORSTK) 


P1L0W(P2) 
H(FORSTK) 


P1HIGH(P2> 
LSTK<P2) 


8-KP3) 

-7<P1) 

•  10 

12 

E17 

-7(P1) 


-4(P1) 
ERE0(P2) 

tP3> 

ei<P2) 

EREG(P2) 
-3<P1 ) 
EREGCP2) 
KP3) 

e-i(P2) 

-6(P1) 

2(P3) 

-5<P1) 

3<P3) 

-3(P1) 

♦2 

4 

NUM<P2) 

ei<P3) 

OFF 

-KP3) 

NUI-KP2) 

*LOOP 

*3 

34 (P3) 

P3 

LSTK<P2) 

P1L0W(P2) 

PI 

P1HIGH(P2) 


i  UPDATE  FOR  STACK  PTR 
j UPDATE  AE  STACK  PTR 


i POINT  Pi  AT  FOR  STACK, 
j  CHECKING  FOR  UNDERFLOW 


DLD 

■JNZ 
JMP 


XPAH 
JMP 


; ft************************************ 
i#  SECOND  PART  OF  'NEXT  VAR'  » 
I  4MHHHHHHMMMHHM ***##***»****«#*#*#**«» 


i REPORT  ERROR 


; SAVE  OLD  PI 


i POINT  P3  AT  AE  STACK 


iGET  VARIABLE  INDEX 
j COMPARE  WITH  INDEX 
;  ON  FOR  STACK:  ERROR 
i     IF  NOT  EQUAL 

(RESTORE  INDEX 
j SAVE  IN  EREG 
iGET  L( VAR I  ABLE) 

I  ADD  L<STEP) 

i  STORE  IN  VARIABLE 

i  AND  ON  STACK 

; INCREMENT  RAM  PTR 

iGET    H(VARIABLE) 

, ADD    H(STEP) 

i  STORE  IN  VARIABLE 

;     AND  ON  STACK 

-RESTORE  RAM  POINTER 

iGET  L(LIMIT) 

i  PUT  ON  STACK 

(GET  H(LIMIT) 

i  PUT  ON  STACK 

.GET  H(STEP) 

i  IF  NEGATIVE.  INVERT 

i  ITEMS  ON  A.  E.  STACK 

i  NUM  =  LOOP  COUNTER 

i  GET  BYTE  FROM  STACK 

i  INVERT  IT 

;  PUT  BACK  ON  STACK 

I  DO  UNTIL  NUM  ■  0 


i UPDATE  AE  STACK  POINTER 
.RESTORE  OLD  PI 


NEXTV1;  LD 


CCL 
AD  I 


L0<P2> 
$REDO 
F0RPTR(P2) 


F0RPTR<P2> 

P3 

F0RPTR(P2> 

P3 

H<FORSTK) 


XPAL 

LDI 

XPAH 


XPAL 
JMP 


*       PRINT  MEMORY  AS  STRING       # 

THIS  ROUTINE  IMPLEMENTS  THE  STATEMENT: 
'PRINT'  '*'  FACTOR 


i IS  FOR-LOOP  OVER  WITH? 
*  NO  -  REPEAT  LOOP 
iYES  -  POP  FOR-STACK 


>  RETURN  TO  I.  L.   INTERPRETER 
; POINT  P3  AT  FOR  STACK 


J  GET  OLD  PI  OFF  STACK 


PSTRNG:  LD 


XPAL 

LDP  I 

LD 

XRI 

JZ 

XRI 

XPPC 

CSA 

AN  I 

.JNZ 

JMP 


HKP2) 

PI 

L0<P2) 

PI 

P3. PUTC-1 

«1<P1> 

OD 

X26 


)  POINT  PI  AT  STRING  TO  PRINT 


i POINT  P3  AT  PUTC  ROUTINE 

i  GET  A  CHARACTER 

I  IS  IT  A  CARRIAGE  RETURN? 

iYES  -  WE'RE  DONE 

iNO  -  PRINT  THE  CHARACTER 

■MAKE  SURE  NO  ONE  IS 

;  TYPING  ON  THE  TTY 

i  BEFORE  REPEATING  LOOP 


**«****#«# 


INPUT  A  STRING 


THIS  ROUTINE  IMPLEMENTS  THE  STATEMENT: 


SKP1  ) 
61 (P3) 


i  GET  ADDRESS  TO  STORE  THE 
J  STRING.  PUT  IT  INTO  P3 

i  GET  A  BYTE  FROM  LINE  BUFFER 
iPUT  IT  IN  SPECIFIED  LOCATION 


1982  0B2C  E40D 

1983  0E2E  9CF8 

1984  0B30  90B6 
1985 

1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 

1995  0B32  C2EF 

1996  0B34  33 

1997  0B35  C2EE 

1998  0B37  37 


XRI 
JNZ 


; DO  UNTIL  CHAR  =  CARR.  RETURN 


1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
2019 
2020 
2021 
2022 
2023 
2024 
2025 
2026 
2027 
2028 
2029 
2030 
2031 
2032 
2033 
2034 
2035 
2036 
2037 
2038 
2039 
2040 
2041 
2042 
2043 
2044 
2045 
2046 
2047 
2048 
2049 
2050 
2051 
2052 
20O3 
2054 
2055 
2056 
2057 
2058 
2059 
2060 
2061 
2062 
2063 
2064 
2065 
2066 
2067 
2068 
2069 
2070 
2071 
2072 
2073 
2074 
2075 
2076 
2077 
2078 
2079 
2080 
2081 
2082 
2083 
2084 
2085 
2086 
2087 
2083 
2089 
2090 
2091 
2092 
2093 
2094 
2093 
2096 
2097 
2098 
2099 
2100 
2101 
2102 
2103 
2104 
2105 
2106 
2107 
2108 
2109 
2110 
2111 
2112 
2113 
2114 


0B38  C501 
0B3A  E422 
0B3C  980E 

0B3E  E42F 
0B40  9C04 
0B42  C407 
OB 4 4  90  BE 
0B46  E40D 
0B4S  CF01 
0B4A  *OEC 
0B4C  C40D 
0B4E  CB'OO 
0B50  90DE 


0B52  C2FD 
0B54  33 
0B55  C410 
0B57  37 
0B58  C7FF 
0B5A  35 
0B5B  C7FF 
0B5D  31 
0B5E  C7FF 
0B60  01 
0B61  C7FF 
0B63  33 
0B64  CAFD 
0B66  40 
0B67  37 
0B68  C501 
0B6A  CF01 
0B6C  E40D 
0B6E  93C0 
OB 70  06 
0B71  D420 
0B73  9CF3 
0B75  90B9 


0B77  AAFD 
0B79  AAFD 
OB/B  33 
0B7C  C410 
0B7E  37 
0B7F  C2F6 
0B81  CBFE 
0B83  C400 
0B65  CBFF 
0B87  90A7 


0B89  C2EF 
0B8B  D407 
0B8D  9C02 
0B8F  C401 
0B91  CAF6 
0B93  3F 


0B94  C2F6 
0B96  E401 
0B98  9C09 
0B9A  C411 
0B9C  CAE9 
0B9E  C420 
OBAO  CAE8 
0BA2  3F 
0BA3  E401 
0BA3  01 
0BA6  C404 
OBAB  CAEB 
OBAA  40 
OBAB  02 
OBAC  70 
OBAD  01 
OBAE  BAEB 
OBBO  9CF8 
0BB2  40 
0BB3  CAE9 
0BB5  C402 
0BB7  CAE8 


OBBA  C2E9 
OBBC  35 


THIS  ROUTINE  IMPLEMENTS  THE  STATEMENT: 
'*'  FACTOR  '='  STRING 


PUTSTR:  LD 

XPAL 

LD 

XPAH 


XRI 

JNZ 

LDI 

JMP 

XRI 

ST 

■J  Ml-' 

LDI 


*1 
7 

E19 
OD 

ei(P3) 

SLOOP 

OD 

<P3) 

X27 


MOVE  STRING 


iGET  ADDRESS  TO  STORE  STRING, 
:     PUT  IT  INTO  P3 


,GET  A  BYTE  FROM  STRING 
i CHECK  FOR  END  OF  STRING 


j  MAKE  SURE  THERE'S  NO  CR 


ERROR  IF  CARRIAGE  RETURN 
RESTORE  CHARACTER 
PUT  IN  SPECIFIED  LOCATION 
GET  NEXT  CHARACTER 
APPEND  CARRIAGE  RETURN 
TO  STRING 


****•**#* 


THIS  ROUTINE  IMPLEMENTS  THE  STATEMENT: 
'*   FACTOR  '  =  '  '*'  FACTOR 


MDV^TR:  LD 

XPAL 

LDI 

XPAH 

LD 

XPAH 

LD 

XPAL 

LD 

XAE 

LD 

XPAL 

ST 

LDE 

XPAH 

♦LOOP    LD 
ST 


H(AESTK) 

P3 

@-l(P3> 

PI 

e-KP3) 

pi 

e-i (P3) 

6-KP3) 

P3 

LSTK(P2) 


P3 
ei(Pl) 

ai(P3i 


i  POINT  P3  AT  A.  E.  STACK 


.GET  ADDRESS  OF  SOURCE  STRING 
i  INTO  PI 


i  GET  ADDRESS  OF  DESTINATION 
i  STRING  INTO  P3 


CSA 
AN  I 
JNZ 

JMP 


020 

♦LOOP 
X27 


i UPDATE  STACK  POINTER 


I  GET  A  SOURCE  CHARACTER 
-SEND  IT  TO  DESTINATION 
i  REPEAT  UNTIL  CARRIAGE  RET. 

;  OR  KEYBOARD  INTERRUPT 


PUT  PAGE  NUMBER  ON  STACK 


ILD 

LSTK<P2) 

ILD 

LSTMP2) 

XPAL 

P3 

LDI 

H(AESTK) 

XPAH 

P3 

LD 

PAGE ( P2  > 

ST 

-2(P3> 

LDI 

0 

ST 

-KP3J 

JMP 

X27 

NUPAGE :  LD 
AN  I 
JNZ 
LDI 


f  GET  PAGE  «  FROM  STACK, 
i  GET  THE  LOW  3  BITS 
-PAGE  0  BECOMES  PAGE  1 


FIND  START  OF  PAGE 


THIS  ROUTINE  COMPUTES  THE  START  OF  THE  CURRENT  TEXT  PAOE, 
STORING  THE  ADDRESS  IN  TEMP2(P2)  CTHE  HIGH  BYTE3.  AND 
TEMP3(P2)  [THE  LOW  BYTE3. 


FNDPGE:  LD 
XRI 
JNZ 
LDI 


LDI 

ST 

XPPC 

XRI 

XAE 

LDI 

ST 

LDE 

CCL 

ADE 

XAE 

DLD 

JNZ 

LDE 

ST 

LDI 

ST 

XPPC 


1 

•1 

H(PGM) 

TEMP2<P2> 

L(PGM) 

TEMP3(P2) 

P3 


NUf1<P2> 
•LOOP 


TEMPS <P2> 


i SPECIAL  CASE  IS  PAOE  1,  BUT 
i  OTHERS  ARE  CONVENTIONAL 
J  PAGE  1  STARTS  AT  'PGM' 


i  RETURN 

i RESTORE   PAOE   * 

(SAVE    IT 

j LOOP  COUNTER  -  4 

i MULTIPLY  PAOE*  BY  16 


•TEMP2  HAS  HIOH  BYTE 

I  OF  ADDRESS  NOW 

i LOU  BYTE  IS  ALWAYS  2 


i*  MOVE  CURSOR  TO  NEW  PAGE 


CHPAGE:  LD 


TEMP2(P2) 


i  PUT  START  OF  PAOE 

i  INTO  PI.   THIS  ROUTINE 
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S.D.  SALES  CO. 


P.O.  BOX  28810 -E 
DALLAS,  TEXAS  75228 


From  the  same  people  who  brought  you  the  $89.95  4K  RAM  kit.  We  were  not  the  first  to 
Introduce  an  IMSAI/ALTAIR  compatible  Z— 80  card,  but  we  do  feel  that  ours  has  the  best 
design  and  quality  at  the  lowest  price. 

The  advanced   features  of  the  Z— 80  such  as  an  expanded  set  of  158  instructions,  8080A 

software  compatibility,   and   operation   from   a  single   5VDC   supply,  are  all  well  known.  What 

_         ._         ^       ^^  makes  our  card  different  Is  the  extra  care  we  took  In  the  hardware  design.  The  CPU  card  will 

Jk.     dB       £M      mmmk   k'lT        a'w3ys  stop  on  an  Ml   state.  We  also  generate  TRUE  SYNC  on  card,  to  Insure  that  the  rest  of 

^2    r|    MM       MkJm*   ^'  '  your    sV5tem   functions  properly.   Dynamic  memory  refresh  and  NMI   are  brought  out   for  your 

^7^         I    mmm^     ^mrm  use-  Believe  it  or  not,  not  all  of  our  competitors  have  gone  to  the  extra  trouble  of  doing  this. 

^^         I    ^^^P    m^M   a  As  always,  this  kit  includes  all  parts,  all  sockets,  and  complete  instructions  for  ease  of  assem- 

^^^  Dly.  Because  of  our  past  experience  with  our  4K  kit  we  suggest  that  you  order  early.  All  orders 

will  be  shipped  on  a  strict  first  come  basis.  Dealers  Inquiries  welcome  on  this  Item. 

Kit  shipped  with  2  MHZ  crystals  for  existing  500NS  memory.  Easily  modified  for  faster  RAM  chips  when  the  prices 
come  down.  Z-80  Manual  -  $7.50  Separately. 

Kit  includes  Zilog  Manual  and  all  parts. 


Z-80  CPU  CARD  KIT 
FOR  IMSAI/ALTAIR 


JUMBO 
LED 
CAR 

CLOCK 


$16.95 

KIT 


You  requested  it!  Our  first  DC  operated  clock  kit. 
Professionally  engineered  from  scratch  to  be  a  DC 
operated  clock.  Not  a  makeshift  kluge  as  sold  by  others. 
Features:  Bowmar  4  digit  .5  inch  LED  array,  Mostek 
50252  super  clock  chip,  on  board  precision  time  base, 
12  or  24  hour  real  time  format,  perfect  for  cars,  boats, 
vans,  etc.  Kit  contains  PC  Board  and  all  other  parts 
needed  (except  case).  50,000  satisfied  clock  kit  cus- 
tomers cannot  be  wrong! 

FOR  ALARM  OPTION  ADD  $1.50 
FOR  XFMR  FOR  AC  OPERATION  ADD  $1.50 


60  HZ  CRYSTAL  TIME  BASE  FOR  DIGITAL  CLOCKS 
S.D.  SALES  EXCLUSIVE! 

KIT  FEATURES: 

A.  60HZ  output  with  accuracy  comparable  to  a  digital  watch. 

B.  Directly  interfaces  with  all  MOS  Clock  Chips.  . 

C.  Super  low  power  consumption.  (1 .5  ma  typ.)  $5.95  OT 

D.  Uses  latest  MOS  1  7  stage  divider  IC.  2/$10. 

E.  Eliminates  forever  the  problem  of  AC  line  glitches. 

F.  Perfect  for  cars,  boats,  campers,  or  even  for  portable  clocks 
at  ham  field  days. 

G.  Small  Size,  can  be  used  in  existing  enclosures. 

KIT  INCLUDES  CRYSTAL,  DIVIDER  IC,  PC  BOARD 
PLUS  ALL  OTHER  NECESSARY  PARTS  &  SPECS 


50HZ  CRYSTAL  TIME  BASE  KIT  -  $6.95 

All  the  features  of  our  60HZ  kit  but  has  50HZ  output.  For  use 
with  clock  chips  like  the  50252  that  require  50HZ  to  give  24 
hour  time  format. 


THIS  MONTH'S  SPEC/ A  LS! 

300.00  KHZ  CRYSTAL  -  $1.50 

8080A  -  CPU  CHIP  by  AMD  -  $19.95 

82S129  -  256  x  4  PROM  -  $2.50 

N.S.  8865  OCTAL  DARLINGTON  DRIVERS 

3  for  $1.00 

Z-80  -  CPU  by  ZILOG  -  $69.95 

MM5204  -  4K  EPROM  -  $7.95 

Prices  in  effect  this  month  ONL  Y! 


s 


4K  LOW  POWER  RAM  BOARD  KIT 
THE  WHOLE  WORKS  -  $89.95 

Imsai  and  Altair  8080  plug  in  compatible.  Uses  low  power 
static  21  L02— 1  500ns.  RAM's,  which  are  included.  Fully  buffer- 
ed, drastically  reduced  power  consumption,  on  board  regulated, 
all  sockets  and  parts  included.  Premium  quality  plated  thru 
PC  Board. 


7400— 19c 
74LS00— 49c 
7402— 19c 
74LS02— 49c 
7404— 19C 
74L04—  29c 
74S04— 44c 
74LS04-49C 
7406— 29c 
7408— 19c 
7410—  19c 


7411— 29c 
7413— 50C 
7416— 69C 
7420— 19c 
7430— 19c 
7432— 34c 
7437— 39c 
7438— 39c 
7440— 19c 
7447— 85c 
7448— 85c 


7451 

7453 

7473 

7474 

74LS7 

7475 

7476— 

7480— 

7483 

7485 

7486 


TTL  INTEGRATED  CIRCUITS 


19c 

19c 

39c 

35c 

4-59C 

69c 

35c 

49c 

95c 

95c 

45c 


7490— 65c 
74LS90— 95c 
7492— 75c 
7493— 69c 
7495— 75c 
7496— 89c 
74121-38C 
74123-65C 
74132-1.70 
74S138-1.95 
74141-75C 


74153- 
74154 
74157- 
74161- 
74164 
74165- 
74174- 
74181 
74191 
74192 
74193 
74195 


-75c 
1.00 
-75c 
-95c 
1.10 
1.10 
-95c 
2.50 
1.25 
1.25 
1.00 
-69c 


STICK  IT! 

in  your  clock 

in  your  DVM,  etc.! 


Huge  Special  Purchase 

Not  Factory  Seconds 

As  sold  by  others! 


$3.95 


I  2  ■  Q  0 


4  JUMBO  .50" 

DIGITS  ON 

ONE  STICK! 

(with  colons  and 

AM/PM  Indicator)  BUY  3  for  $1  0. 

BOWMAR  4  DIGIT  LED  READOUT  ARRAY 

The  Bowmar  Opto-Stick.  The  best  readout  bargain  we  have  ever 
offered.  Has  four  common  cathode  jumbo  digits  with  all  seg- 
ments and  cathodes  brought  out.  Increased  versatility  since  any 
of  the  digits  may  be  used  independently  to  fit  your  applications. 
Perfect  for  any  clock  chip,  especially  direct  drive  units  like 
50380  or  7010.  Also  use  in  freq.  counters,  DVM's,  etc.  For  12 
or  24  hour  format. 


UP  YOUR  COMPUTER! 

21L02-1  1K  LOW  POWER  500  NS  STATIC  RAM 

TIME  IS  OF  THE  ESSENCE! 

And  so  is  power.  Not  only  are  our  RAM'S  faster  than  a  speeding 
bullet  but  they  are  now  very  low  power.  We  are  pleased  to  offer 
prime  new  21L02— 1  low  power  and  super  fast  RAM's.  Allows 
you  to  STRETCH  your  power  supply  farther  and  at  the  same 
time  keep  the  wait  light  off.  8  for  $12.95 


$12.95 


$12.95 


S.D.  SALES  EXCLUSIVE! 
MOS  6  DIGIT  UP-DOWN  COUNTER 
40  PIN  DIP.  Everything  you  ever  wanted  in  a  counter  chip. 
Features:  Direct  LED  segment  drive,  single  power  supply  (12 
VDC  TYP.),  six  decades  up/down,  pre-loadable  counter,  sep- 
arate pre-loadable  compare  register  with  compare  output, 
BCD  AND  seven  segment  outputs,  internal  scan  oscillator, 
CMOS  compatible,  leading  zero  blanking.  1MHZ.  count  input 
frequency.  Very  limited  qty.  WITH  DATA  SHEET 


WESTERN  DIGITAL  UART 

No.  TR1602B.  40  pin  DIP 

This    is    a    very    powerful    and 

popular  part, 

NEW-S6.95  with  data 

LIMITED  QUANTITY 


<< 


RESISTOR 
ASSORTMENT 

%  W  5%  and  10% 

PC  leads.  A  good  mix 

of  values.  200/$2. 


FAIRCHILD  BIG  LED 
READOUTS 

A  big  .50  Inch  easy  to  read 
character.  Now  available  In 
either  common  anode  or 
common  cathode.  Take  your 
pick.  Super  low  current  drain, 
only  5MA  per  segment  typ- 
ical. 

FND  510  Common  Anode 

FND  503  Common  Cathode 
PRICE  SLASHED!       59c  each 


SLIDE  SWITCH 
ASSORTMENT 

Our  best  seller.  Includes 
miniature  and  standard 
sizes,  single  and  multi- 
position  units.  All  new, 
first  quality,  name 
brand.  Try  one  package 
and  you'll  reorder 
more.   SPECIAL  12/$1. 


MOTOROLA  POWER 
DARLINGTON 
Back  in  Stock! 

Like  MJ3001  .  NPN  80V.  10A. 
HFE  6000  TYP.  TO-3  case. 
We  include  a  free  723C  volt 
reg.  with  schematic  for  power 
supply.  SPECIAL  — $  1.99 


TERMS: 
Money  Back  Guarantee.  No 
COD.  Texas  Residents  add  5% 
tax.  Add  5%  of  order  for 
postage  and  handling.  Orders 
under  $10.  add  75c.  Foreign 
orders:      US      Funds      ONLY! 


CALL  YOUR  BANK 

AMERICARD  OR  MASTER 
CHARGE  ORDER  IN  ON 
OUR  CONTINENTAL 

UNITED  STATES  TOLL 
FREE  WATTS: 

1-800-527-3460 

Texas  Residents  Call  Collect 

214/271-0022 


S.D.  SALES  CO. 
P.O.  BOX  28810- E 
Dallas,  Texas  75228 


For  orders  over  $15.  00     Choose  $1.  00  FREE  mdse, 
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CIRCLE  INQUIRY  NO.  54 


INTERFACE  AGE  121 


SOFTWARE  SECTION 


MICROCOMPUTER  DEVELOPMENT  SOFTWARE 


2115"  OBBD 

2116  OBEF 

2117  OBCO 
2118 
2119 
2120 
2121 
2122 
2123 

2124  0BC1' 

2125  0BC2 

2126  0BC3 

2127  0BC4 

2128  0BC5 

2129  0BC6 

2130  0BC7 

2131  0BC8 

2132  0BC9 

2133  OBCA 

2134  OBCC 
2135 
2136 
2137 
2138 
2139 
2140 

2141  OBCD 

2142  OBCF 

2143  OBDO 

2144  0BD2 

2145  0BD3 

2146  0BD5 

2147  0BB7 

2148  0BB9 

2149  OBDB 

2150  OBDD 
2151 
2152 
2153 
2154 
2155 
2156 
2157 
2158 
2159 
2160 

2161 
2162 


LD 

TEMP3(P2) 

XPAL 

PI 

XPPC 

P3 

2164 
2165 
2166 
2167 
2168 
2169 
2170 
2171 
2172 
2173 
2174 
2175 
2176 
2177 
2178 
217* 
2 1  SO 

aisi 

21  Si; 
21S4 
2 135 
21S6 
21S7 
2188 
218* 
2190 
2191 
2192 
21*3 
2194 
2195 
2196 
2197 
21*8 
2199 
2200 
2201 


22i'"l 
2205 
2206 


2211 
2212 


2216 
2217 

22 1 8 
221* 


OBDE  C2E9 
OBEO  35 
0BE1  C2ES 
0BE3  3H 
0BE4  C100 
0BE6  E4FF 
OBES  '"'412 
OBEA  0}: 
OBEB  C101 
OBED  FAEF 
OBEF  CI 00 
0BF1  FAEE 
0BF3  9407 
0BF5  CI 02 
0BF7  01 
OBFS  C580 
OBFA  *OES 
OBFC  31 
OBFD  CAF3 
OBFF  31 
OCOO  35 
0C01  CAF2 
OHO::  35 
0C04  C2EF 
0C06  El 01 

ocoa  *co7 

OCOA  C2EE 
OCOC  E100 
OCOE  '-''CO I 
0C10  3F 
OC 1 1  C2F2 
OC 1 i  PC30 
0C15  CAF2 
0C17  3F 


22  54 
2235 
2236 
2237 
2238 
223* 
2240 
2241 
2242 
2243 
2244 
2245 
2246 
2247 


XPAH 

XAE 

LDE 

XPAH 

LDE 

8R 

SR 


; ##***#***#***************#*#**#**** 
i •         CLEAR  CURRENT  PAGE 


MUST  BE  CALLED  RIGHT 
AFTER  'FNDPGE' 
RETURN 


i  CURRENT  PAGE  IS  HIGH 
i  PART  OF  CURSOR  DIVIDED 
;  BY  16 


SET     I.  1  +  1 

END  DO 


C2E8 

31 

C40D 

C9FF 

C4FF 

C900 

C901 

3F 


NEWPGM:  LD 


XPAL 
LDI 


i POINT  PI  AT  CURRENT  PAGE 


PUT  DUMMY  END-OF-LINE 

JUST  BEFORE  TEXT 
PUT  -1  AT  START  OF  TEXT 


(Pi) 
KP1) 


i  *********#*#***#*******•*«*»»#«#«•*•» 
f*       FIND  LINE  NUMBER  IN  TEXT      * 

l ft************************************ 

; INPUTS   THE  START  OF  THE  CURRENT  PAGE  IN  TEMP2  AND  TEMP3, 
I         THE  LINE  NUMBER  TO  LOOK  FOR  IN  LO  AND  HI. 
(OUPUTS:  THE  ADDRESS  OF  THE  FIRST  LINE  IN  THE  NIBL  TEXT 
I  WHOSE  LINE  NUMBER  IS  GREATER  THAN  OR  EQUAL  TO  THE 

NUMBER  IN  HI  AND  LO.  RETURNED  IN  ADRLO  AND  ADRHI 


LD 

TEMP2<P2> 

XPAH 

PI 

LD 

TEMP3(P2) 

XPAL 

PI 

LD 

<P1  ) 

XRI 

OFF 

JP 

*2 

SCL 

LD 

1  ( P 1  ) 

CAD 

LCKP2) 

LD 

0(P1  ) 

CAD 

HKP2) 

JP 

*2 

LD 

2  <  P 1  > 

XAE 

LD 

i2EREG<Pl> 

JMP 

J-l 

XPAL 

PI 

ST 

LABLLO <P2> 

XPAL 

PI 

XPAH 

PI 

ST 

LABLHI <P2) 

XPAH 

PI 

LD 

LCKP2) 

XQR 

1<P1> 

JNZ 

*3 

LD 

HI  <F'2> 

XOR 

Of  PI) 

■JNZ 

*3 

XPPC 

F'3 

LD 

LABLHI <P2) 

OR  I 

080 

ST 

LABLHI <P2> 

XPPC 

P3 

PAGE 

I.  L   MACROS 

****** 

**************** 

I. 

L   MACROS 

.POINT  PI  AT  START  OF  TEXT 


i HAVE  WE  HIT  END  OF  TEXT? 

, YES  -  STOP  LOOKING 

;N0  -  COMPARE  LINE  NUMBERS 

;  BY  SUBTRACTING 


-,   IS  TEXT  LINE  It  >=  LINE  *? 

;YES  -  STOP  LOOKING 

;N0  -  TRY  NEXT  LINE  IN  TEXT 

i  SKIP  LENGTH  OF  LINE 

.SAVE  ADDRESS  OF  FOUND  LINE 
,  IN  LABLHI  AND  LABLLO 


i  WAS  THERE  AN  EXACT  MATCH? 


:  NO  -  FLAG  THE  ADDRESS 
; YES  -  RETURN  NORMALLY 
.SET  SIGN  BIT  OF  HIGH  PART 

,  OF  ADDRESS  TO  INDICATE 

;   INEXACT  MATCH  OF  LINE  tt'S 


•TSTBI1 

- 

TSTBIT*256 

SCALE:  IT 

= 

CALBIT*256 

•JMPB1 1 

= 

.JMPBIT*256 

MACRO 

TST.  FAIL, A, B 

DBY7E 

*T3TBIT'FAIL 

IF 

It  -2 

.  BYTE 

A'  '080 

ELSE 

ASCII 

A 

BYTE 

B  1030 

END  IF 

ENDM 

MACRO 

TSTC'R,  FAIL 

DBYTE 

*TSTBIT!FAIL 

BYTE 

00 '  080 

ENDM 

.  MACRO 

TSTV.FAIL 

A  DDR 

1 STVAR 

DBYTE 

FAIL 

ENDM 

MACRO 

TSTN,  FAIL 

A  DDR 

TSTNUM 

DBYTE 

FAIL 

ENDM 

MACRO 

JUMP, ADR 

DBYTE 

*JMPBIT!ADR 

ENDM 

MACRO 

CALL, ADR 

DBYTE 

♦CALBITIADR 

ENDM 

MACRO 

DO 

MLOC 

I 

SET 

I,  1 

2251 

ENDM 

2252 

PACE 

'  I.  L   TABLE' 

2253 

2254 

, ***** 

******** 

a*********************** 

2255 

,  * 

I.  L.   TABLE              * 

2256 

, ««««« 

**«*««*« 

ft*********************** 

2257 

2253  0C18 

START : 

DO 

NLINE 

2259  0C1A 

PROMPT 

.  DO 

GETL 

2260  0C1C 

TSTCR 

PRMPT 1 

2261  0C1F 

JUMP 

PROMPT 

2262  0C21 

PRMPT1 

TSTN 

LIST 

2263  0C25 

DO 

FNDPGE,  XCHGP1, POPAE, FNDLQL.  INSRT 

2264  0C2F 

JUMP 

PROMPT 

2265 

2266  0C31 

LIST; 

TST 

RUN,  LIS".  'T' 

2267  0C37 

DO 

FNDPGE 

2263  0C39 

TSTN 

LIST1 

2269  0C3D 

DO 

POPAE, FNDLBL 

2270  0C41 

JUMP 

LIST2 

2271  0C43 

LIST1: 

DO 

CHPAGE 

2272  0C45 

LIST2 

DO 

LST 

2273  0C47 

LISTS: 

CALL 

PRNUM 

2274  0C49 

DO 

LST3 

2275  0C4B 

JUMP 

START 

2276 

2277  0C4D 

RUN. 

TST 

CLR,  RU'.  'N' 

2273  0C52 

DO 

DONE 

2279  0C54 

BEGIN: 

DO 

FNDPGE, CHPAGE, STRT,  NXT 

2280 

2281  0C5C 

CLR: 

TST 

NEW,  CLEA-, 'R' 

2282  0C63 

DO 

DONE, CLEAR,  NXT 

2283 

2284  0C69 

NEW 

TST 

STMT,  NE'.  'W' 

2285  0C6E 

TSTN 

DFAULT 

2286  0C72 

JUMP 

NEW1 

2287  0C74 

DFAULT 

DO 

LIT1 

2288  0C76 

NEW1. 

DO 

DONE, POPAE, NUPAGE,  FNDPGE,  NEWPGM,  NXT 

2289 

2290  0CS2 

STMT; 

TST 

LET,  'LE',  'T' 

2291  0C87 

LET: 

TSTV 

AT 

2292  0C8B 

TST 

SYNTAX, *«' 

2293  0C8E 

CALL 

RELEXP 

2294  0C90 

DO 

STORE, DONE.  NXT 

2295  0C96 

AT: 

TST 

IF, 'ft' 

2296  0C99 

CALL 

FACTOR 

2297  0C9B 

TST 

SYNTAX, '»' 

2298  0C9E 

CALL 

RELEXP 

2299  OCAO 

DO 

MOVE- DONE, NXT 

2300 

2301  0CA6 

IF; 

TST 

UNT, 'I', 'F' 

2302  OCAA 

CALL 

RELEXP 

2303  OCAC 

TST 

IFl,  'THE'',  'N- 

2304  0CB2 

IFl 

DO 

POPAE,  CMPR 

2305  0CB6 

JUMP 

STMT 

2306 

2307  0CB8 

UNT. 

TST 

DO,  UNTI  ',  'L' 

230S  OCBF 

DO 

CKMODE 

230*  0CC1 

CALL 

RELEXP 

2310  0CC3 

DO 

DONE, POPAE, UNTIL,  DETPGE,  NXT 

2311 

2312  OCCD 

DO: 

TST 

GOTO,  D'.  '0' 

2313  0CD1 

DO 

CKMODE, DONE. SAVEDO,  NXT 

2314 

2315  0CD9 

GOTO: 

TST 

RETURN,  'G',  '0' 

2316  OCDD 

TST 

GOSUB,  'T'.  '0' 

2317  0CE1 

CALL 

RELEXP 

2318  0CE3 

DO 

DONE 

2319  0CE5 

JUMP 

001 

2320  0CE7 

GOSUB. 

TST 

SYNTAX, 'SU'. 'B' 

2321  OCEC 

CALL 

RELEXP 

2322  OCEE 

DO 

DONE, SAV 

2323  0CF2' 

G01. 

DO 

FNDPGE, POPAE, FNDLBL, XFER, NXT 

2324 

2325  OCFC 

RETURN 

TST 

NEXT.  'RETUR',  'N' 

2326  0D04 

DO 

DONE, RSTR,  DETPGE,  NXT 

2327 

2323  ODOC 

NEXT 

TST 

FOR.  NEX',  'T' 

2329  0D12 

DO 

CKMODE 

2330  0D14 

TSTV 

SYNTAX 

2331  0D13 

DO 

DONE, NEXTV 

2332  ODIC 

CALL 

GTROP 

2333  0D1E 

DO 

POPAE, NEXTV1 ,  DETPGE,  NXT 

2334 

2335  0D26 

FOR: 

TST 

STAT,  -FO',  'R' 

2336  0D2B 

DO 

CKMODE 

2337  0D2D 

TSTV 

SYNTAX 

2338  0D31 

TST 

SYNTAX.  "  =  ' 

2339  0D34 

CALL 

RELEXP 

2340  0D36 

TST 

SYNTAX, 'T'. '0' 

2341  0D3A 

CALL 

RELEXP 

2342  0D3C 

TST 

FORI, 'STE', 'P' 

2343  0D42 

CALL 

RELEXP 

2344  0D44 

JUMP 

F0R2 

2345  0D46 

FORI: 

DO 

LIT1 

2346  0D48 

F0R2. 

DO 

DONE, SAVFOR,  STORE,  NXT 

2347 

2343  0D50 

STAT: 

TST 

PGE, 'STA",  'T' 

2349  0D56 

TST 

SYNTAX,  '  =  ' 

2350  0D59 

CALL 

RELEXP 

2351  0D5B 

DO 

POPAE, MOVESR 

2352  0D5F 

DO 

DONE, NXT 

2353 

2354  0D63 

PGE: 

TST 

DOLLAR,  'PAG',  'E' 

2355  0D69 

TST 

SYNTAX,  '  =  ' 

2356  0D6C 

CALL 

RELEXP 

2357  0D6E 

DO 

DONE, POPAE, NUPAGE, FNDPGE, CHPAGE,  NXT 

2358 

2359  0D7A 

DOLLAR: 

TST 

PRINT,  '*' 

2360  0D7D 

CALL 

FACTOR 

2361  0D7F 

TST 

SYNTAX, '=' 

2362  0D32 

TST 

D0LR1.  "" 

2363  0DS5 

DO 

POPAE, PUTSTR 

2364  CDS* 

JUMP 

D0LR2 

2365  0D8B 

D0LR1: 

TST 

SYNTAX,  '* 

2366  0D3E 

CALL 

FACTOR 

2367  0D90 

DO 

XCHGP1 , MOVSTR,  XCHGP1 

2368  0D96 

D0LR2. 

DO 

DONE,  NXT 

2369 

2370  0D9A 

PRINT: 

TST 

INPUT,  'P',  'R' 

2371  0D9E 

TST 

PR1,  'IN',  'T' 

2372  0DA3 

PR1: 

TST 

PR2, ' " ' 

2373  0DA6 

DO 

PRS 

2374  0DA8 

JUMP 

COMMA 

2375  ODAA 

PR2; 

TST 

PR3,  '•' 

2376  ODAD 

CALL 

FACTOR 

2377  ODAF 

DO 

XCHGP1 , POPAE,  PSTRNO,  XCHGP1 

2378  0DB7 

JUMP 

COMMA 

2379  0DB9 

PR3: 

CALL 

RELEXP 

2380  ODBB 

CALL 

PRNUM 

2381  ODBD 

COMMA 

TST 

PR4,  ',  ' 

2382  ODCO 

JUMP 

PR1 
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DIODES/ZENERS 


1N914 

100v 

10mA 

.05 

8-pin 

pcb 

.25 

ww 

.45 

1N4004 

400v 

1A 

.08 

14-pin 

pcb 

.25 

WW 

.40 

1N4005 

600v 

1A 

.08 

16-pin 

pcb 

.25 

WW 

.40 

1 N4007 

1000v 

1A 

.15 

18-pin 

pcb 

.25 

WW 

.75 

1N4148 

75v 

10mA 

.03 

22-pin 

pcb 

.45 

WW 

.75 

1N753A 

6.2v 

z 

.25 

24-pin 

pcb 

.35 

WW 

1.25 

1N758A 

10v 

z 

.25 

28-pin 

pcb 

.35 

WW 

1.45 

1N759A 

12v 

z 

.25 

40-pin 

pcb 

.50 

WW 

1.95 

1N4733 

5.1v 

z 

.25 

Mo  lex 

ains    .01 

To-3  Sockets 

25 

1N5243 

13v 

z 

.25 

1N5244B 

14v 

z 

.25 

2  Amp  Bridge 

100- 

prv 

1.20 

1N5245B 

15v 

z 

.25 

25  Amp  Bridge 

200- 

prv 

2.50 

SOCKETS/BRIDGES 


TRANSISTORS,  LEDS,  etc. 


2N2222 

NPN 

.10 

2N2907 

PNP 

.15 

2N3740 

PNP 

1A 

60v 

.25 

2N3906 

PNP 

.10 

2N3055 

NPN 

15A 

60v 

.50 

LED  Green,   Red, 

Clear 

.15 

D.L.  747 

7  seg  5/8' 

high 

1.95 

XAN72 

7  seg  com 

-anode 

1.50 

FND  359 

Red     7 

seg  com-cathode 

1.00 

C  MOS 


4000 
4001 
4002 
4004 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4030 
4033 
4034 
4035 
4040 
4042 
4043 
4044 
4046 
4049 
4050 
4066 
4069 
4071 
4082 


.20 

.20 

.25 

4.95 

1.20 

.40 

1.20 

.25 

.45 

.20 

.25 

.40 

1.10 

.95 

.35 

1.10 

1.10 

.70 

.85 

1.35 

1.15 

.25 

.95 

.35 

1.95 

.50 

.95 

.45 

1.95 

2.45 

1.25 

1.35 

.95 

1.25 

.95 

1.50 

.80 

.70 

1.35 

.40 

.35 

.45 


T  T  L  - 


7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7426 
7427 
7430 
7432 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 


.15 
.15 
.20 
.25 
.15 
.25 
.45 
.55 
.25 
.15 
.15 
.25 
.30 
.65 

1.10 
.25 
.50 
.15 
.40 
.45 
.15 
.45 
.45 
.35 
.25 

1.15 
.65 
.95 
.95 
.95 
.95 
.95 

1.20 
.25 
.25 
.25 
.25 
.40 
.45 
.45 
.35 


7474 

7475 

7476 

7480 

7483 

7485 

7486 

7489 

7490 

7491 

7492 

7493 

7494 

7495 

7496 

74100 

74107 

74121 

74122 

74123 

74125 

74132 

74141 

74150 

74151 

74153 

74154 

74156 

74157 

74161 

74163 

74164 

74165 

74166 

74175 

74176 

74180 

74181 

74182 

74190 

74192 


.40 

.45 

.20 

.65 

1.00 

1.05 

.40 

2.50 

.40 

1.15 

.95 

.45 

1.25 

.85 

.95 

1.85 

.45 

.40 

.55 

.55 

.45 

1.35 

1.30 

1.00 

.95 

.95 

.75 

1.15 

.75 

1.25 

1.25 

.95 

1.50 

1.35 

.95 

1.25 

.85 

3.25 

.95 

1.75 

1.65 


74193 

.85 

74194 

1.45 

74195 

.95 

74196 

1.50 

74197 

1.25 

74198 

2.35 

74367 

.85 

751 08A 

.35 

75110 

.35 

75491 

.50 

75492 

.50 

74H00 

.25 

74H01 

.25 

74H04 

.25 

74H05 

.25 

74H15 

.30 

74H20 

.30 

74H22 

.40 

74H30 

.25 

74H40 

.25 

74H52 

.15 

74H53J 

.25 

74H55 

.25 

74H72 

.55 

74H101 

.75 

74H103 

.75 

74H106 

.95 

74L00 

.35 

74L02 

.35 

74L03 

.30 

74L10 

.35 

74L30 

.45 

74L47 

1.95 

74L75 

.55 

74S00 

74S02 

74S03 

74S10 

74S11 

74S20 

74S40 

74S51 

74S64 

74S74 

74S112 

74S133 

74S140 

74S151A 

74S1 53 

74S158 

74S194 

74S257I8123) 

74LS00 

74LS01 

74LS02 

74LS04 

74LS08 

74LS09 

74LS10 

74LS11 

74LS20 

74LS21 

74LS22 

74LS32 

74LS37 

74LS40 

74LS42 

74LS52 

74LS74 

74LS90 

74LS93 

74LS107 

74LS153 

74LS157 

74LS164 

74LS368 


.55 
.55 
.50 
.45 
.45 
.50 
.30 
.45 
.30 
.50 

1.50 
.45 
.75 
.45 
.45 
.45 

1.50 
.25 

.45 

.45 

.45 

.55 

.45 

.45 

.45 

.45 

.50 

.25 

.25 

.55 

.40 

.55 

1.75 

1.45 

.95 

1.30 

1.00 

.95 

1.20 

.85 

1.90 

.70 


9000  SERIES 


9301 
9309 
9602 


1.00 

.45 

1.50 


MEMORY,  CLOCKS 


74S188I8223) 

8080 

MM1702A 

MM5314 

MM5316 

2102-1 

2102-L1 

TR  1602A 


3.00 
26.50 
10.50 
3.50 
3.95 
1.75 
1.95 
6.95 


LINEARS,  REGULATORS,  etc. 


MCT2 

.95 

8038 

3.95 

LM201AH 

.75 

LM301AH 

.25 

LM308AH 

1.00 

LM309H 

.65 

LM309K 

.90 

LM310 

1.15 

LM311 

1.35 

LM320K5 

LM320K12 

LM320T12 

LM320T15 

LM339 

7805I34OT-5) 

LM340T-12 

LM340T-15 

LM340T-18 


1.65 
1.65 
1.65 
1.65 
1.65 
1.00 
1.25 
1.25 
1.65 


LM340T-24 

LM340K-12 

LM340K-15 

LM340K-18 

LM340K-24 

LM373 

LM380 

LM709 

LM711 


1.25 

2.15 

1.65 

1.65 

1.25 

1.95 

.95 

.30 

.45 


INTEGRATED  CIRCUITS  UNLIMITED 

7889  Clairemont  Mesa  Blvd.    •    San  Diego,  C A  92111    •    (714)278-4394 

All  orders  shipped  prepaid  No  minimum 

Open  accounts  invited  COD  orders  accepted 

Discounts  available  at  OEM  Quantities 

California  Residents  add  6%  Sales  Tax 

24  Hour  Phone   (714)  278-4394  MasterCharge  /  BankAmericard 


LM723 

LM725 

LM739 

LM741     8-14 

LM747 

LM1307 

LM1458 

LM3900 

LM75451 

NE555 

NE556 

NE565 

NE566 

NE567 

SN72720 

SN72820 


.45 

1.95 

1.50 

.25 

1.10 

1.25 

.95 

.65 

.65 

.50 

1.10 

.95 

1.75 

1.35 

.35 

.35 
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SOFTWARE  SECTION 


MICROCOMPUTER  DEVELOPMENT  SOFTWARE 


2383 

0DC2 

2384 

0DC5 

2385 

0DC7 

2386 

0DC9 

2387 

2388 

ODCO 

2389 

ODD  4 

2390 

0DD6 

2391 

ODDA 

2392 

ODDE 

2393 

ODEO 

2394 

ODE  4 

2395 

0DE7 

239t 

ODES 

2397 

ODEO 

2395 

ODFO 

2399 

0DF2 

2400 

QDF5 

2401 

OOF  7 

2402 

0E01 

2403 

2404 

0E05 

240-:. 

OEOA 

2406 

2407 

OEOE 

2  4  OS 

OE 1  4 

2409 

OE 1 6 

2410 

2411 

0E22 

2412 

0E27 

241? 

2414 

0E2B 

24115 

0E2D 

2416 

0E2F 

2417 

2418 

2419 

2420 

2421 

0E31 

2422 

0E33 

242? 

0E36 

2424 

0E38 

2423 

0E3A 

242* 

0E3D 

2427 

0E40 

242:= 

0E42 

2429 

0E44 

2430 

0E47 

24?  1 

0E49 

2432 

0E4B 

2433 

0E4D 

2434 

0E4F 

2435 

0E52 

2436 

0E55 

2437 

0E57 

2438 

0E59 

2439 

0E5B 

2440 

2441 

0E5D 

2442 

0E60 

2443 

0E62 

2444 

0E64 

2445 

0E66 

2446 

0E69 

2447 

0E6B 

2448 

0E6E 

2449 

0E70 

2450 

0E72 

2451 

OE74 

2452 

0E77 

2453 

0E79 

2454 

0E7B 

2455 

0E7D 

2456 

0ES1 

2457 

0ES3 

2458 

0E85 

245^ 

0E87 

2460 

2461 

0E89 

2462 

QE8B 

2463 

0E8E 

2464 

OE90 

2465 

0E92 

2466 

0E94 

2467 

0E97 

2468 

0E99 

2469 

0E9B 

2470 

OE«D 

2471 

0EA2 

2472 

0EA4 

2473 

0EA6 

2474 

2475 

0EA8 

2476 

OEAC 

2477 

OEBO 

2478 

0EB4 

2479 

0EB6 

2480 

0EB9 

2481 

OEBD 

2482 

OECO 

2483 

0EC2 

2484 

0EC5 

2485 

0EC7 

2486 

OECA 

2487 

OECC 

2488 

OEDO 

2489 

0ED5 

2490 

0ED7 

2491 

OEDB 

2492 

0EE1 

2493 

0EE5 

2494 

OEEA 

2495 

OEFO 

2496 

0EF5 

2497 

0EF7 

249S 

OEFD 

2499 

0F02 

2500 

OF  04 

2501 

OF  12 

2502 

0F18 

2503 

2504 

0F1C 

2505 

0F1F 

2506 

0F21 

2507 

0F24 

250S 

0F26 

2509 

0F29 

2510 

2511 

0F2B 

2512 

0F2F 

2513 

2514 

2515 

2516 

PR  4 

TST 

PR5.  ' ; 

.JUMP 

PR6 

PR5 

DO 

NLINE 

PR6 

DO 

DONE- NXT 

INPUT 

TST 

END,  'INPU'.  'T' 

DO 

CKMODE 

TSTV 

IN2 

DO 

XCHGP1.GETL 

INI: 

CALL 

RELEXP 

DO 

STORE,  XCHGF1 

1ST 

INS,  ',  ' 

TSTV 

SYNTAX 

DO 

XCHGP1 

TST 

SYNTAX,  ■',  ' 

jJUMP 

INI 

IN2: 

TST 

SYNTAX,  -* 

CALL 

FACTOR 

DO 

XCH0P1 . GETL, POPAE,  ISTRNG.  XCHGPl 

IN3. 

DO 

DONE, NXT 

END. 

TST 

ML,  EN',  fW 

DO 

DONE,  BREAK 

ML. 

TST 

REM,  LIN',  'K' 

CALL 

RELEXP 

DO 

DONE,  XCHGF1, POPAE, CALLML,  XCHGPl, NXT 

REM 

TST 

SYNTAX,  RE'  ,  'M' 

DO 

IGNORE, NXT 

SYNTAX:  BO       ERR 
ERRNUM;  CALL     PRNUM 
BO       FIN 

:     NOTE   EACH  RELATIONAL  OPERATOR  <EG,  LEO,  ETC. 

,  AUTOMATIC  *TN"  (THIS  SAVES  VALUABE  BYTES!) 


RELEXP 

CALL 

EX  PR 

TST 

REL1, '  =  ' 

CALL 

EXPR 

DO 

EO 

REL1. 

TST 

REL4,  X 

TST 

REL2,  =' 

CALL 

EXPR 

DO 

LEO 

REL2 

TST 

REL3,  '>- 

CALL 

EXPR 

DO 

NEO 

REL.3; 

CALL 

EXPR 

DO 

LSS 

REL4 

TST 

RETEXP,  ■> ■ 

TST 

REL5,  "=■ 

CALL 

EXPR 

DO 

GEO 

REL5 

CALL 

EXPR 

GTROP 

DO 

OTR 

EX  PR 

TST 

EX1,  - 

CALL 

TERM 

BO 

NEG 

•JUMP' 

EX3 

EX1. 

TST 

EX2, '+' 

EX2 

CALL 

TERM 

EX3. 

TST 

EX4,  + 

CALL 

TERM 

BO 

ADD 

■JUMP 

EX3 

EX4: 

TST 

EX5,  '--' 

CALL 

TERM 

DO 

SUB 

JUMP 

EX3 

EX5 

TST 

RETEXP,  0  ,  R 

CALL 

TERM 

BO 

OR  OP 

■JUMP 

EX3 

RETEXP 

DO 

RTN 

TERM 

CALL 

FACTOR 

Tl 

TST 

T2, '*' 

CALL 

FACTOR 

DO 

MUL 

JUMP 

Tl 

T2. 

TST 

T3,  - '/-■ 

CALL 

FACTOR 

DO 

BIV 

■JUMP 

Tl 

T3. 

TST 

RETEXP, -AN'. 'D 

CALL 

FACTOR 

DO 

ANDOP 

.JUMP 

Tl 

FACTOR. 

TSTV 

Fl 

DO 

INB. RTN 

Fi. 

TSTN 

F2 

DO 

RTN 

F2; 

TST 

F3, '#' 

DO 

HEX, RTN 

F3: 

1ST 

F4,  '.(' 

CALL 

RELEXP 

TST 

SYNTAX,  '  )  ' 

DO 

RTN 

F4: 

TST 

F5, *%* 

CALL 

FACTOR 

BO 

EVAL- RTN 

F5: 

TST 

F6, 'NO',  'T' 

CALL 

FACTOR 

DO 

NOTOP. RTN 

F6: 

TST 

F7-  'STA',  'T' 

DO 

STATUS, RTN 

F7. 

TST 

F8-  'TO',  P' 

DO 

FNDPGE, TOP,  RTN 

F8: 

TST 

F9.  'MO',  D' 

CALL 

DOUBLE 

DO 

DIV, MODULO- RTN 

F9: 

TST 
CALL 

F10, 'RN', 'D' 
DOUBLE 

RANDOM, SUB, ADD, DIV,  MODULO,  ADD,  RTN 
SYNTAX, 'PAG', 'E' 
PUTPGE, RTN 


DOUBLE: 

TST 

SYNTAX, '< ' 

CALL 

RELEXP 

TST 

SYNTAX,  ',  ' 

CALL 

RELEXP 

TST 

SYNTAX, ')* 

DO 

RTN 

PRNUM . 

DO 

XCHGP1,  PRN 

PRNUM 1. 

DO 

DIV,  PRN1,  XCHGP1.RTN 

PAGE 

'ERROR  MESSAGES' 

2517 
2518 
2519 

2520 
2521 
2522 
2523 

2524  0F37 

2525  0F3D 

2526  0F41 

2527  0F45 

2528  0F49 

2529  0F4D 

2530  0F51 

2531  0F55 

2532  0F59 

2533  0F5D 

2534  0F61 

2535  0F65 

2536  OF 68 

2537  0F6C 

2538  0F6F 
2539 
2540 
2541 
2542 
2543 
2544 
2545 
2546 
2547 
2548 
2549 
2550 
2551 
2552 
2553 
2554 
2555 


****»##**##*# 


2557 
2558 
2559 
2560 
2561 
2562 
2563 
2564 
2565 
2566 
2567 
2568 
2569 
2570 
2571 
2572 
2573 
2574 
2575 
2576 
2577 
2578 
2579 
2580 
2581 
2582 
2583 
2584 
2585 
2586 
2587 
2588 
2589 
2590 
2591 
2592 
2593 
2594 
2395 
2596 
2597 
2598 
2599 
2600 
2601 
2602 
2603 
2604 
2605 
2606 
2607 
2608 
2609 
2610 
2611 
2612 
2613 
2614 
2615 
2616 
2617 
2618 
2619 
2620 
2621 
2622 
2623 
2624 
2625 
2626 


OF 7 3  C40S 
OF 75  CAEB 
0F77  06 
0F78  DC02 
0F7A  07 
0F7B  06 
0F7C  D420 
0F7E  *CFB 
0F80  C457 
0FS2  3F04 
0F34  06 
0F35  D420 
0F87  9CF2 
0F89  06 
OFSA  D4FD 
0F3C  DC01 
0F8E  07 
0F8F  C4S5 
0F91  8F08 
0F93  06 
0F94  D420 
0F96  9804 
0F98  C401 
0F9A  9004 
0F9C  C400 
0F9E  9C00 
OFAO  CAEA 
0FA2  IF 
OF A3  01 
0FA4  ID 
0FA5  01 
0FA6  06 
0FA7  DC01 
0FA9  E2EA 
OFAB  07 
OFAC  BAEB 
OFAE  9CDF 
OFBO  06 
0FB1  B4FE 
0FB3  07 
0FB4  3F0S 
0FB6  40 
0FB7  D47F 
0FB9  01 
OFBA  40 
OFBB  3F 
OFBC  90B5 


OFBE  01 
OFBF  C4FF 
0FC1  8F17 
0FC3  06 
0FC4  BC01 
0FC6  07 
0FC7  C409 
0FC9  CAE8 
OFCB  C48A 
OFCD  SF08 
OFCF  BAES 
0FB1  9S10 
0FB3  40 
0FD4  D40I 
0FD6  CAE9 
OFDS  01 
0FD9  iC 
OFDA  01 
OFDB  06 
OFDC  BC01 
OFDE  E2E9 
OFEO  07 
0FE1  90E3 
0FE3  06 
0FE4  D4FE 
0FE6  07 
0FE7  3F 
0FE8  9004 
0000 


.  MACRO 

MESSAGE.  A,  B 

.  ASCII 

'A' 

.  BYTE 

'B' !080 

.  ENDM 

MESSAGE 

'  ERRO',  -R' 

MESSAGE 

'ARE',  'A' 

MESSAGE 

'STM-*,  'T* 

MESSAGE 

'CHA',  'R' 

MESSAGE 

'SNT', 'X' 

MESSAGE 

'VAL',  'U'       j 

MESSAGE 

'END',  "■'       j 

MESSAGE 

'NOC,  '0'       i 

MESSAGE 

'RTR',  'N' 

MESSAGE 

'NES',  "T'       i 

MESSAGE 

'NEX', -T- 

MESSAGE 

'FO', 'R'         j 

MESSAGE 

'DIV.  '0- 

MESSAGE 

'BR',  'K'        j 

MESSAGE 

-UNT',  'L'        , 

TELETYPE  ROUTINES' 


GET  CHARACTER  AND  ECHO  IT 


LOCAL 

LDI 

8 

ST 

NUM ( P2 ) 

CSA 

OR  I 

2 

CAS 

CSA 

AN  I 

020 

JNZ 

SI 

LDI 

87 

DLY 

4 

CSA 

AN  I 

020 

JNZ 

$1 

CSA 

ANI 

7.2 

OR  I 

1 

CAS 

LDI 

133 

DLY 

8 

CSA 

ANI 

020 

JZ 

*3 

LDI 

1 

JMP 

*4 

LDI 

0 

JN7 

$4 

ST 

TEMPCP2J 

RRL 

XAE 

SRL 

XAE 

CSA 

ORI 

1 

XOR 

TEMPCP2) 

CAS 

OLD 

NUM ( P2  > 

JNZ 

*2 

CSA 

ANI 

OFE 

CAS 

DLY 

8 

LDE 

ANI 

07F 

XAE 

XPPC 

P3 

JMP 

GECO 

I  SET  COUNT  =  8 

, SET  READER  RELAY 

.WAIT  FOR  START  BIT 

; NOT  FOUND 

, DELAY  1/2  BIT  TIME 

, IS  START  BIT  STILL  THERE? 


. SEND  START  BIT 

; RESET  REABER  RELAY 


-DELAY  1  BIT  TIME 
,GET  BIT  (SENSEB) 


, SAVE  BIT  VALUE  CO  OR  1) 
-ROTATE  INTO  LINK 

; SHIFT  INTO  CHARACTER 
, RETURN  CHAR  TO  E 
,ECHO  BIT  TO  OUTPUT 


-DECREMENT  BIT  COUNT 
;LOOP  UNTIL  0 
, SET  STOP  BIT 


-BELAY  APPROX.  2  BIT  TIMES 
, AC  HAS  INPUT  CHARACTER 


PRINT  CHARACTER  AT  TTY 


XAE 

LDI 

255 

DLY 

23 

CSA 

ORI 

1 

CAS 

LDI 

9 

ST 

TEMP3<P2> 

LDI 

138 

DLY 

8 

DL_  D 

TEMPS <P2) 

JZ 

PUTC2 

LDE 

ANI 

1 

ST 

TEMP2<P2> 

XAE 

SR 

XAE 

CSA 

ORI 

1 

XOR 

TEMP2<P2) 

CAS 

■JMP 

PUTC1 

CSA 

ANI 

OFE 

CAS 

XPPC 

P3 

JMP 

PUTC 

iSET  OUTPUT  BIT  TO  LOGIC  0 

,  FOR  START  BIT.   <NOTE  INVERS 

, INITIALIZE  BIT  COUNT 

-DELAY  1  BIT  TIME 

-DECREMENT  BIT  COUNT. 

-PREPARE  NEXT  BIT 

.SHIFT  DATA  RIGHT  1  BIT 

iSET  UP  OUTPUT  BIT 

:  PUT  BIT  TO  TTY 
, SET  STOP  BIT 


TELETYPE  ROUTINES 


ADD 

0335 

aestc: 

1050 

ANDOP 

G5F0 

AT 

0C96 

BEGIN 

0C54 

BREAI 

0288 

C ALB IT 

0080 

CALLML 

0963 

CHEAT 

007C 

CHEAT  1 

0O9B 

C HP AGE 

OGBA 

CHRNUM 

FFE7 

CK1 

064-3 

CKMODE 

0644 

CLEAR 

0051 

CLEAR1 

0056 

CLR 

0C5C 

CMP 

0562 

CMP1 

05C2 

CMP2 

05CA 

CMPR 

05D'-< 

COMMA 

OOBB 

DETPGE 

0BC1 

DFAULT 

0C74 

DIV 

04  ]  0 

DO 

OCC-D 

DOLLAR 

0D7A 

D0LR1 

ODSB 

D0LR2 

0D96 

DONE 

0 1  35 

DONE  1 

0143 

D0NE2 

0144 

DOPTR 

FFFF 

DOSTAK 

107A 

DOUBLE 

0F1C 

EO 

0150 

EOA 

010D 

El 

Ul  «5 

E10 

07C6 

Ell 

OS  IE 

E12 

0360 

E12A 

08E 1 

E13 

0910 

E14 

0950 

E1S 

09  7C 

E16 

09CC 

E16A 

0A2E 

E17 

0A4A 

E18 

0AA7 

El  9 

0E04 

E2 

01CC 

E3A 

023A 

E4 

02  DF 

E5 

030C 

Et 

0378 

E6A 

03  02 

E8 

064  B 

E3A 

06E5 

E3B 

06  B2 

E9 

074F 

END 

0E05 

EQ 

05  4C 

EREO 

FF80 

ERR 

0223 

ERR1 

0225 

ERR  2 

0227 

ERRNUM 

0E2D 

EVAL 

07E6 

EX1 

0E66 

EX2 

0E69 

EXI: 

0E6B 

EX4 

OE74 

EX  5 

0E7P 

EXECIL 

0076 

EXPR 

0E5D 

Fl 

OEBO 

ERROR  MESSAGES 
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DIGI-KEY  CORPORATION 

Quality  Electronic  Components 

Double-Digit  Discounts 

Save  You  Even  More 


2102-1  8080A       LM3909 

$1.99     $24.95      69e 


NATIONAL  SEMICONDUCTOR  CLOCK  MODULES 


n 


MA1010A  12  Hour  (AM-PM)  Version  .  .  .  $13.00 
MA1010C  24  Hour  Version $13.00 


MA1002A  12  Hour  (AM-PM)  Version $10.50 

MA1002C  24  Hour  Version $10.50 


0.8*"  High  LED  Di|^ 


ah  LED  DigyV 


Special  transformer  and  6  switches, 
when  ordered  with  module  add  S3.45. 


^■■^^  Special  transformer 


TctU=l  SlT« 


and  6  switches 
when  ordered  with  module  add  $3.45 


Hobby-Wrap-30  $5.95 

Strips,  Wrapi  ond  Urrwrapi  30  go.  wire  on  stondord  wire  wrapping  pint 


# 


AAA 7002  &  MA  7  070  Series 
Electronic  Clock  Modules 


The  MA1002  B,  MA1010  Series  Electronic  Clock  Modules 
are  assembled  and  pretested  modules  which  combine  a 
monolithic  MOS-LSI  integrated  clock  circuit,  4-digit  LED 
display,  power  supply  and  other  associated  discrete  com- 
ponent on  a  single  printed  circuit  boord  to  form  a  complete 
electronic  clock  movoment.  The  user  need  add  only  o  trans- 
former ond  switches  to  construct  a  digital  clock  for  applica- 
tion in  clock- radios,  alorm  or  instrument  panel  clocks.  Time- 
keeping may  be  from  50  or  60  Hz  inputs  and  12  or  24  hour 
display  formats  may  be  chosen.  Direct  LED  drive  eliminates 
RF  interference.  Time  setting  is  mode  easy  through  use  of 
"Fast"  and  "Slow"  scanning  controls. 


The  MA1O02A  ond  MA1010A  hove  o  12  hour  display  with  an 
AM  and  PM  indicator.  The  MA1002C  and  MA1010C  hove  a 
24  hour  display. 

Features  include  olarm  "on"  ond  "PM"  indicators,  "sleep" 
ond  "snooze"  timers  and  variable  brightness  control  capa- 
bility. The  modules  are  extremely  compact,  the  MA10O2 
meosuring  1.375"  by  3.05",  the  MA1010  meosuring  1.75" 
by  3.75".  This  small  size  is  achieved  by  bonding  the  I.C. 
to  the  bock  of  the  circuit  board. 

11  is  highly  recommended  that  the  transformer  be  obtoined 
with  the  clock  module  as  it  is  o  special  dual  secondary 
type  not  otherwise  readily  available. 


Double  Digit  Discounts  Save  You  Even  More! 


ACE201-K 

$24.95 

1,032  S0LOIRLESS  PLUG-IN  TIE  POINTS 
C4P4CITT;  I  P  TO  12  14-PIN  DIP's 

TWO  S-way  binding  posts  ^.     J 


X% 


INTEGRATED  CIRCUITS  -  TTL,  CMOS,  LINEAR  &  MOS 


7400  .21 

7401  .21 

7402  .21 

7403  .21 

7404  .21 

7405  21 

7406  .25 

7407  .25 

7408  .21 

7409  .21 

7410  .21 

7411  .21 

7412  21 

7413  .25 

7414  .89 

7416  .25 

7417  .25 

7420  21 

7421  .25 
7423  .35 

7425  .35 

7426  .25 

7427  .33 

7428  28 
7430    21 

7432  .25 

7433  .30 

7437  .25 

7438  .25 
7440  .21 

7442  .53 

7443  .63 

7445  .70 

7446  .70 

7447  .70 

7448  .70 

7450  .21 

7451  .21 

7453  .21 

7454  .21 

7459  .21 

7460  .21 
7470  ,30 

7472  .30 

7473  ,30 

7474  .30 

7475  .49 


74141  .88 

74145  .70 

74147  1.63 

74148  1.30 

74150  1.16 

74151  .70 

74153  .65 

74154  1.03 

74155  .70 

74156  .70 

74157  .70 

74160  .B8 

74161  .68 

74162  .88 

74163  .88 

74164  .96 

74165  1.15 

74166  1.26 
74170  2.64 

74173  1.42 

74174  .98 

74175  .93 

74176  .79 

74177  ,79 
74180     .70 


7476 

.32 

74181 

7  15 

7480 

711 

74182 

79 

7482 

7(1 

74184 

'}  IV 

7483 

/(I 

74185 

■■:-■ 

89 

74188 

3  SO 

■.■„• 

.28 

74189 

3  50 

7489 

2.19 

74190 

1  & 

7490 

,44 

74191 

i  n 

7491 

,70 

74192 

m 

7492 

.44 

74193 

KM 

7493 

.44 

74194 

RH 

7494 

.70 

74195 

88 

■'.'..■- 

/I) 

74196 

HH 

7496 

7(1 

74197 

m 

74100 

1.28 

74198 

■  .:■ 

74107 

.30 

74199 

149 

74109 

X\ 

74251 

1  09 

74121 

,.hs 

74279 

SS 

74122 

.44 

74365 

6/ 

74123 

.61 

74366 

6/ 

74125 

40 

74367 

hi 

74126 

.40 

74368 

b/ 

74132 

./O 

B093 

.40 

9095  .67 

8096  .67 

8097  .67 

8098  .67 
75150  1.16 

75450  .88 

75451  .61 

75452  .61 

75453  .61 

75454  .61 

75491  .81 

75492  .84 

75493  1.09 

75494  1.19 
82S25  2.19 

4000  .23 

4001  .23 

4002  .23 
4006  1.23 


4009 
4010 

4011 


.23 


4012 
4013 
4014 

,...-,.; 

4016 

4017  1.05 

4018  1,05 
401°  .23 

4070  1.14 

4021  1.14 

4022  .96 

4023  .23 

4024  .84 

4025  .23 

4026  1.68 

4027  .40 

4028  .89 

4029  1.14 

4030  .23 

4033  1.51 

4034  3.50 

4035  1.14 

4040  1.14 

4041  .79 

4042  .79 

4043  .70 

4044  .70 
4046  1.86 

4049  .40 

4050  .40 

4051  1.26 

4052  1.26 

4053  1.26 
4060  1.5B 
4066  .79 

4071  .23 

4072  .23 

4073  .23 
4075  .23 

4081  .23 

4082  .23 
4502  .79 

4510  1.14 

4511  1.05 

4514  2.80 

4515  2.80 

4516  1.23 
4518  1.14 


4520 
4527 

4528 
4585 
2102-1 


WIRE  WRAPPING  WIRE 


if  Btatk  Kynor  iniulorprt  prt-tut  ond  ilripprd  V 


50 


-    Pl<r. 

S2.50 
S2.60 
S2.65 
1270 
S2.75 
$2.80 
S2.90 
(3.00 
SI  .60 
$1.70 
$1 .80 
SI  .90 
S2.00 
S2.50 


SLIDE  SWITCHES 

Single  Pole  Single  Throw 

.IS        1.20  10        10.00'C 
Double  Pole  Double  Throw 
2.00/10        19.00/C 


.23 


BISHOP  GRAPHICS  Printed  Circuit  Drafting 
Aids  are  now  available  from  Digl-Key 


RADIAL  ELECTROLYTICS 


WIRE  WRAPPING  WIRE  IN  BULK 

Red  or  Black  30  go.  Kynar 

100'  52.00  500'  58.50  1000'  S15.00 


CA3046 

75 

LM7111N 

1.75 

\tm<>Y.. 

l,WI 

LM324A 

1  '78 

LM340T-5 

1  '75 

LM340T-6 

1  25 

IM340T-8 

1  25 

LM340T-12 

1  VS 

LM340T-15 

1  "h 

I.M340MH 

IV) 

LM340T-24 

1  VS 

LM3900N 

HH 

LM3909N 

AV 

V.Cl-'ot\V 

1 ,00 

MC1458V 

S3 

MC3:;:;?r 

1   IS 

NE5.1M 

3V4 

N!: 'villi 

2  04 

NE555V 

,4H 

NE556A 

Hfl 

NE560B 

-  m 

NE561B 

H.rct 

HUA'JV. 

■:  FH 

r;r-3'Vm 

1  VS 

rirw.v 

1  VH 

NE567V 

|    V, 

UA709CV 

44 

uA710CA 

44 

uA711CA 

S3 

UA723CA 

,M> 

UA733CA 

7S 

UA741CV 

44 

UA747CA 

/(I 

uA748CV 

49 

uA7805CU 

1  VS 

.-A/Bomi 

1  VS 

UA7808CU 

I.VS 

uA7812CU 

1  VS 

uA7815CU 

1  V) 

UA7818CU 

1  ?■, 

UA7824GJ 

1.25 

BATTERY  HOLDERS 

1-A4  .  .  .  26c 
2-AA  . . .  42c 

1-C 35c 

2-C 42c 

I-D 35c 

2-D 42c 


PERF  BOARD 

"  spacing  between  holes 


.47/50V,  .  ,08 

1  /50V 08 

V.2/50V..  ,08 
3.3/50V. .  .08 
4.7/35V.  .  .08 
4.7/50V.  .  .08 
10/16V  .  .  ,08 
10/25V  .  .  .08 
10/50V  .  .  .10 
22/1 6V  .  .  .08 
22/25V  .  ,  .09 


.65/10 
.65/10 
.65/10 
.65/10 
.65/10 
.68/10 
.65/10 
.65/10 
,75/10 
.67/10 
.70/10 


22/50V. .  .  12 
100/6.3V.  .09 
100/lOV.  .  10 
100716V  .  .11 
1O0/25V.  .  13 
100/50V..21 
720/10V.  .13 
220/16V..  .15 
220/25V .  .  21 
220/50V .  .  29 
330/10V..15 
330/16V.  .21 


1.00/10 
.75/10 
.77.10 
.85/10 
1.10/10 
1.71/10 
1.06/10 
1.16  10 
1.71/10 
2.35,10 
1,16/10 
1.66/10 


330/ 25V .  . 
470/10R. 
470/16V. 
470/  25V . 
1 000/1 0V 
1000/1 6V 
1000/25V 
2200/10V 
22O0/16V 
2200/25V 
3300/1 6V. 


23  1.86/10 

21  1.71/10 

23  1.81/10 
29  2.35/10 

24  1.96/10 
29  2.35/10 
42  3.33/10 
42  3.33/10 
54  4.30/10 
5B  4.67/10 
89  7.14/10 


ENTIRE  ROCKWELL  CALCULATOR  LINE 
ON  DISCOUNT  IN  OUR  LATEST  CATALOG 


TERMINALS 

for  above  perf  board 
51 .50/C 


LED  LAMPS 


AXIAL  ELECTROLYTICS 


.47/1 0V  , 
1/30V  .  . 
3.3/35V  . 
3.3/50V  . 
4.7/25V  . 
4.735V  . 
4. 7- S0V  . 
10  25V.  . 
10/50V.  . 
22/16V.  . 
22/25V.  . 
22  50V.  . 
33 '16V.  . 


11  .90/10 

11  .90/10 

12  .95/10 
12  1.00/10 

11  .90/10 

12  .95/10 
12  1.00/10 
12  1.00/10 
14  1.15/10 

12  1.00/10 

13  1.05/10 
17  1.32/10 
12  1.00/10 


33/25V. 
33/50V. 
47/16V. 
47/25V.  . 
47/50V.  . 
100.10V 
100.16V 
100,25V. 
100/ 50  V. 
220/ 10V. 
7>0,'16V. 

220/35V . 

220/ 50V. 
330/1 0V 


.14  1.15/10 

.  19  1.52/10 

.14  1.15/10 

.  17  1,30/10 

,21  1.17/10 

.  14  1.13/10 

.17  1.30/10 

.20  1.55/10 

.  29  2,30/10 

-18  1.42/10 

.20  1.55/10 

.  29  2.35/10 

.40  3.23/10 

.14  1.1600 


330/16V.  .29 
330/25V .  .  32 
470/16V.  .32 
470/25V.  .37 
1000'10V.33 
1000  16V.  39 
1000/25V  .  56 
2200;  10V  .  50 
2200/16V  .  62 
2200/25V  .  79 
3300/1 6V  .  95 
4700/1 6V  1.09 
100MMOV1.15 


2.35/10 
2.54/10 
2,55/10 
3.00/10 
2.65/10 
3.15/10 
4.50/10 
3.96/10 
4.95/10 
6,36/10 
7.63/10 
8.70/10 
9.19/10 


MOLEX  PINS 

Make  your  own  IC  sockets  on  PC  boord 

85'C  B.20.M  38.20/5M  275.O0/5OM 


LED  DISPLAYS 

FND357  CC  .375"  .  .  SI. 75 
FND500CC  .500"  .  .  SI. 75 
FND  507  CA  .500.  .  SI. 75 
FND800  CC  .800"  .  .  S3.50 
FND807  CA  .800"  .  .  S3.50 


SILICON  DIODES 


1N400I 

,64/10 

5. 50/C 

S49/M 

1N40O7 

.66/10 

5.60/C 

S51/M 

lrWO'.lJ 

.68/10 

5.B0/C 

S52/M 

1N4004 

.70' 10 

5.95/C 

S54/M 

1N4005 

.82/10 

7.05/C 

S63/M 

IN  4006 

.90/10 

7.75/C 

W)'M 

1N4O07 

.99/10 

8.60/C 

577/M 

1N4148 

.40/10 

3.50/C 

S29/M 

Double  Digit  Discounts 
Save  You  Even  Morel 


RESISTOR  ASSORTMENTS 


WIRE-WRAPPING  TOOL 

$5.95 

Wraps,  Unwraps  & 
Strips  30  go.  Wire 


%  &  'A  WATT  5% 
CARBON  FILM  RESISTORS 

5c  each  in  multiples  of  5  per  value 
51. 70/100  4  512.00/1000  of  same  value 


I.C.  SOCKETS 


SILICON  TRANSISTORS 

MPS918  MPS930,  MPS2222A,  MP52369A,  MP52712.  MPS2907A,  MP53392, 
MPS3393  MPS3394,  MPS3395.  MPS3563,  MPS3565,  MPS3638.  MPS3638A. 
MPS3640  MPS3641,  MPS3W3,  MPS3645,  MP53646,  2N3904.  2N3906,  2N4124, 
2N4126,  2N4401,  2N4403,  2N4410,  PN4888.  2N5087,  2N5089.  PN5129,  PN5133. 
PN5134,  PN5137,  PN5138,  PN5139,  2N5210,  PN5964  ....  16,  SI  .55/10,  S13.60/100 
of  same  porr  no. 

MPF102  ,36  S30.60/C  2N5457  .48  S41.00/C  MPSA13  .28  S24.00/C  2N3055  .99 
SB5.00/C 


Vi  WATT  ZENER  DIODES 


in5:-;mi  13v  is  Si 

lN5277B3.6v.15  Si 
lN5228B3.9v.15  SI 
lN5229B4.3v.15Sl 
1N5?;- ■■■!!  4.7v  .15  SI 
lN5?:-:lEi  5.W.15S1 
1NV,';'.'R  5.6V.15S1 
lN^:viR6.0v.l5Sl 

in5;:-:ew..?v  .is  <i 

lN5235V6.8v.15Sl 


lN5236B7.5v.lSSll/C 
lN5237B8.2v.15Sll/C 
1N5238B8.7V.15S11/C 
lN5239B9.lv. 15SH/C 
1N5240B  lOv  .15  S11/C 
1N5241B  llv  .15  $11 /C 
IN5242B  12v  .15  Sll/C 
IN5243B  13v  .15  Sll/C 
1N5244B  14v  .15  Sll/C 
1N5245B  15v  .15  Sll/C 


DATA  BOOKS 

TTL  IC's  595  p $4.00 

Linear  IC's  957  p.  $5.00 
CMOS  IC's  256  p.  $3.00 
Transistors  288  p.  $3.00 
Memory  IC's  592  p.  $3.00 
Interface  IC's  464  p.  $4.00 
Volt.  Regs.  128  p.  $3.00 
Linear  Appl.  1  432  p.  $4.00 
Linear  Appl.  2  246  p.  $3.00 
Audio  196  p. $3.00 


HARDWARE 


.99/C 
.99/C 
.55/C 
.60/C 

.65/ C 


2-56  1/4  Screw 
2-56  1/2  Screw 
4-40  1/4  Screw 
440  1/2  Screw 
6-32  1  /4  Screw     .   . 
6-32  1/2  Screw  J5/C     4 
8-32  3/8  Screw    .90/C 
8-32  5/8  Screw     .99/C 
2-56  Hex  Nut       .55/C 
440  Hex  Nut       .55/C 
6-32  Hex  Nut       .60/C 
8-32  Hex  Nut       .60/C 
No.  2  Lockwasher  .85/C 
No.  4  Lockwosher  .45/C 
No.  6  Lockwasher  ,45/C 
No.  8  Lockwosher  .45/C 


7.20/M 
7.65/M 
3.60/M 
4.05/M 
4.40 'M 
.85  M 
5.85/M 
7.00/M 
3.60/M 
3.75/M 
4.00/M 
4.15/M 
5,75/M 
3,00/M 
3.00/M 
3.00/M 


8    Pin  Solder  .17 
14  Pin  Solder  .20 
16  Pin  Solder  .22 
18  Pin  Solder  ,29 
24  Pin  Solder   .38 
28  Pin  Solder  .45 
40  Pin  Solder 
8  Pin  W-W 
14  Pin  W-W 
16  Pin  W-W 
18  Pin  W-W 
24  Pin  W-W 
28  Pin  W-W    1 
40  Pin  W-W 


1.60/10 
1.90/10 

2.10/10 
2.75  10 
3.60. 10 
4.25/10 
63  6,00/10 
2.30/10 
2.50/10 
2.B5/10 
5.70/10 
9.10/10 
0.00/10 
8.75/10 


30 


DOUBLE-DIGIT  DISCOUNT  SCHEDULE 


S  0.00-S?**)       NET  J100.X-MW.W  less  15"- 

S500.00-JW.?v  Less  20% 
S25.9M9f.99       l«i  10*.     I1O0O.OO  &  Up     less  35*. 
Thon  Add  'ho  Standard  Chora*  Balow 

STANDARD  SHIPPING/HANDLING  CHARGE 

hf  iou'  ni*fcliand>i«  imol  «tt*r  iS«ourti  ii  btfwMn 
S  O.OO-i  <.«       odd  S7.CO       J  5000-J9V.99     odd  SO  25 
S  5.0O-H4.W     .  odd  S0.75       1100.00  &  up  .  .  No  Crorge 
J25.00- $4° <W       odd  S0.50 

IhcImWi  diipping.  and  'nirinc*  la  USA  I  Cawd< 


COD  ORDERS  ACCEPTED  FOR  SAME  DAY 
SHIPMENT  -  CALL  218-6BI-6674 


lantoaini         "Onlv  (JiiiiHtv  Components  Sold!"       ^p**1^ 

OON7  fORGtT  TO  ilPPLY  DISCOUNT  SCMOULE  .   ■[ 

DIGI-KEY  CORPORATION 

Box  677,  Thief  River  Falls,  MN  56701  218-681-6674 
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MICRO-MARKET 


COMPUTER  HOBBYISTS! 

Nationwide  Classified 

Advertising  Newsletter 

Buy  &  Sell  Hardware  &  Software 

new/used/unique/low-cost 

S3. 75  for  18  issues. 

Free  sample  issue  on  request. 

ON_LINE  Newsletter 

24695  Santa  Cruz  Hwy,  Lot  Gatot,  Ca.  95030 


Computer  Mart  of  New  York  Inc. 
314  Fifth  Ave.    *    New  York,  N.Y.  10001 

Microcomputers,  Books,  Components,  Parts 
Authorized  Dealer  — Service  — Friendly  Advice 
Open  10-6  PM  Mon-Sat  STANVF.IT, 

10-9  30  PM  Thurs  Eve  Storekeeper 

Telephone  (21 2)  279-1048 


LONG   ISLAND 

IMSAI  Dealer 
COMPUTER  MICROSYSTEMS 

Kits  •  Parts  •  Service  •  Books  •  Magazines 

1309  Northern  Blvd.,  Manhasset,  N.Y.  11030 

Telephone  (516)  627-3640 


•  1702A  PROM  PROGRAMMING  SERVICE  * 

EPROM  copy-$1  Hex  form  input- $3  Prime 
1702A-$9.  Software  available  including: 
Program  loaders,  Memory  checkers,  Video 
drivers  and  Code  convertors. 
We  offer:  Fast  turnaround,  free  coding  forms 
quantity  discount.  Write  for  free  catalogue. 


P.O.  Box  7454F 


MICROTRONICS 


Menlo  Park,  CA  94025 


THE  COMPUTER  CORNER 

"Brains  are  our  Business" 

V    IMSAI  8080.  POLY-88.  Processor  Tech 

^    Books,  Magazines.  TTY  Supplies.  Brain  Games 

Hours:  10-8  pm  daily  it  8af.:  Thure.  10-9  pm 

White  Plains  Mall.  200  Hamilton  Ave. 

WHITE  PLAINS,  NY  10601 

Telephone:  19141  943  DAT R 


DISCOUNTS! 

5%  savings  on  single  purchases.  No  shipping 
charges,  no  tax!  Many  popular  products. 
Write  for  free  information. 

MONTANA  COMPUTER  CENTER,  INC. 

2512  Grand  Ave..  Billings.  Montana  59102 


A.D.M. 

Communications,  Inc. 

Teletype  &  Communications 

Equipment 

Buy— Sell  — Recondition 

1322  Industrial  Ave. 

Escondido,  CA  92025 

(714)747-0374    Telex.  695097 


TELETYPES $800 

Model  33  ASR    •     Newly  refurbished 

RS232  *  full/half  duplex 

30  day  warranty 

THE  MULL  COMPANY 

920  Laurel  Avenue 

Menlo  Park,  CA  94025 

(415)327-7509 


SERIES 


33  TTY 


FOR  SALE  OR  RENT 

■       EXCLUSIVE  VARDON  STVLINO  I 

REDUCES  OPERATING  NOISE 
50%  OR  MORE 


GET  COMPLETE  DETAILS  WITH  A  DIRECT  CALL: 
{214)262-7502  •  TWX  810880-5761    •  TELEX  73-0022 

vardon  &  associates.  Inc. 


MARKET  YOUR  80FTWARE 

CALL  OR  WRITE 
Microcomputer  Software  Depository 

2361   E.  Foothill  Boulevard 

Pasadena,  California  91107 

(213)  449-0616 


ELIMINATE  INTERFERENCE! 

Compact  power  line  filler  keeps  line  in- 
terference out  of  your  system.  Bonus!  Keep 
your  system  noise  from  interfering  with 
neighborhood  TV,  FM  and  AM  receivers.  Wire 
directly  into  Teletype,  Computer,  Terminal  or 
Power  Supply.  Complete  installation  instruc- 
tions. *Only  $8.95  Postpaid. 

Electronic  Specialists,  Inc. 
171  So.  Main,  Natick,  Mass.  01760 
(617)655-1532 


AMCO  HAG  APPLE! 

APPLE  COMPUTERS 
AMCO  ELECTRONIC  SUPPLY 

635  E.  ARROW  HIGHWAY 

A2USA.  CA  91702 

Phone:  (213)  332-2216 


TEN  LOW  CAPITAL 
COMPUTER  BU9INE89E8 

to  start  at  home  part-time.  50  page  report 
loaded  with  details  never  published.  $5.00 
(Guaranteed  Refundable)  to  DATASEARCH. 
730  Waukegan,  St  108,  Dept.  F.  Deerfield  IL 
60015. 


MICRO-MARKET      AD      RATE: 

$25.00  per  column  inch.  Max.  4 
column  inches  per  ad.  Submit  ads 
to  Micro-Market  Ads— INTERFACE 
Magazine.  P.O.  Box  1234,  Cerritos, 
CA  90701. 


SOUTH  FLORIDA 
Su**y  CMxputefcSt&vies,  Iha. 

Authorized  Dealer: 

IMSAI,  Southwest,  Cromemco,  CSC,  Vector  and  others 

Books,  Magazines,  Newspapers,  Service  and  Supplies 

University  Shopping  Center 

1238A  South  Dixie  Highway 

Coral  Gables,  Fla.  33146 

(305)  661-6042 


End  your  video  display  problems 
quickly  with   a     PIXE-VERTER 

A  transistortied  modulated  oscillator  which  instantly  converts  a  TV 
receiver  into  a  top  notch  video  monitor.  Connects  directly  to  anteina 
terminals.  No  wiring  'modifications  required  to  the  set  Operates  on 
channels  2-6-  Power  requirements  VG  volts  .  3  ma.  ideally  suited  tor 
computers,  electronic  games,  TV  cameras,  video  recorders,  etc  Sue 
1-25"    i    2.1".       Kit  model  nPXV-2A  S8-50-     Otder  by  phone  oi  mail 


0IAL  402-387-3771  — 


\ATV  Wf^.j/t ;h     13-1  BROAOWflY 


DAKOTA  CITY.  N£Bfl     68U 


COMPUTER    HOBBYISTS 

Protect  your  valuable  I  C's 
The  UN  -*-  ZAP  Kit 

$14=£  POSTPAID:  U.S.,  Can.  &Mex. 

Other  Countries  add  $2  postage  &  handling 

Kit  includes  27"x36"  pad  and  6  ft. 

wriststrap  of  Heavy  Duty 

conductive  plastic 

Larger  sizes  and  quantity  discounts 

available.    No  COD's. 


'CQiriPUTiEH, 

3X1365        Lab5 


P.  O.  Box  1365 
75  E.  Ninth  St.,  Upland,  Calif.  91786 
714/981-1503 
A  MICROCOMPUTER  STORE 


INTRODUCTION  TO  MICROCOMPUTERS 

VOLUME  2  IS  HEREI 

$8.50  gets  you  a  copy  fast. 

($8.50  INCLUDES  postage  and  handling) 

MONTANA  COMPUTER  CENTER 

2512  Grand  Avenue.  Billings.  Mt.  59102 


HOLIDAY  SPECIALS 

Edge  Connector  end  Guides  for  IMSAI  8080 

$3.95  each 

Add  $2.00  per  order  for  shipping  and  handling 

N';  state  residents  add  sales  tax 

W,te  tor  our  super  prices  on  I  MSA  I.  TOL 

Polymorphic  and  National  Multiplex 

CALL:   (315)  637-6208 

computer  p.o.box7i 

enterprises  Fayettevnie.  n.y  13066 
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FIFO  FLEA 


MARKET 


HP-45  CRYSTALS:  I  have  some  crystals  to 
make  the  timebase  in  an  HP-45  accurate  so  it 
can  be  used  as  a  10  event  stopwatch.  I  am 
willing  to  sell  these  for  $13  and  will  include 
some  instructions  on  how  to  install  it.  Mark  S. 
Egbert,  1514  S.  320  E.  Orem,  UT  84057. 
(801)224-2102. 

WANT  SYSTEM,  have  R/C  Gold  Mine  worth 
over  $3300  to  TRADE.  Helicopters,  planes, 
radios,  cars,  engines,  field  boxes  and  more. 
Interested  in  ALTAIR  8800B  or  IMSAI  8080 
System  in  trade  (will  accept  cash).  If  you're 
ready  to  move  outdoors  with  your  hobby 
please  call  A.B.  Clark,  (305)238-3408  nights, 
or  (305)873-2528  days.  Miami,  FL. 


SELECTRIC:  O 
Selectric  based 
punches  and 
available.  IBM 
Reconditioned 
Jenkins,  4490 
(805)733-2575 
Wed. 


ne  Dura  Mach  10  wide  platten 
terminal  with  dual  paper  tape 
readers.  Computer  interface 
serviced  and  adjusted  typer. 
and  tested.  Contact  Ron 
Sirius  Ave.,  Lompoc,  CA. 
evenings  except  Mon.  and 


FOR  SALE:  Two  MITS  4K  static  memory 
boards.  Fully  essembled  and  100% 
operational.  I  am  switching  to  16K  static 
boards.  $160  each.  David  Milhouse,  2823 
Griffa  Ave.,  Columbus,  IN  47201. 

MICRODATA  REALITY:  Are  there  any  other 
computer  hobbyists  using  this  system?  If  so, 
I'd  like  to  say  hello,  swap  notes  and 
programs,  etc.  Would  also  like  to  know  where 
to  buy  a  4-  or  8-way  video  terminal  interface 
card  and  other  peripherals  for  Microdata 
Reality  (Model  1600  cpu).  Jack  Hardman, 
140  Forest  Ave.,  Glen  Ridge,  NJ  07028. 
(201)429-8880. 

FOR  SALE:  ( 1 )  Mil  Mod-8  backplace  w/edge 
connectors,  1702  programmer  -  w/most 
parts  $40.  (1)  Digital  Group  cassette  tape 
controller  A&T  $150.  (2)  Phi-deck  tape  drives 
$1 15  ea.  (1)  Solid  state  Music  4K  static  RAM, 
no  2102's,  $60.  (2)  Control  Data  Acoustical 
Couplers  RS-232  Interface,  $12.50  ea. 
Please  include  sufficient  postage,  thank  you. 
Pam  Raines,  325  Doty,  Ann  Arbor,  Ml  48104. 

FOR  SALE:  IMSAI  8080  22  slot  Mother 
Board.  Assembled  and  tested.  All  software 
rights.  $775.  Contact:  James  T.  Bumham, 
4444  Hansen  Avenue,  Apt.  104,  Fremont,  CA 
94536.  (415)  793-7971. 

STARTING  New  Correspondence  Exchange 
Club,  would  appreciate  response  from  you 
on  any  useful  project  with  a  computer,  visual 
or  graphic,  video  camera  interfacing  to  a 
computer.  Any  computer/printer  generated 
pictures  or  posters;  STARTREK,  Playboy, 
Snoopy,  Cat,  any  figure  or  design  on  paper. 
Joe  Penora,  920  First  Ave.,  Franklin  Square, 
NY  11010. 


WANTED:  Centronics  (101,  102)  Diablo, 
Datapoint  (2200,  1100),  or  H.W.,  or  H.P., 
equivalent.  NCR,  Entrex,  Univac,  tubes, 
printers,  disk,  diskette  drives.  Wango,  Wang, 
Kennedy,  Ampex,  Pertec  PEC  tape  drives,  in 
any  condition,  working  units,  scrap  frames  or 
spare  parts.  Software  Datapoint  or  H.W., 
H.P.,  equivalent.  Pat  Snyder,  Box  31, 
Franklin  Square,  NY  11010. 

FOR  SALE:  3  MITS  88-4mcds  (4K  Static)  at 
$150  each,  2  MITS  88-4mcd  (4K  dyn.)  at 
$190  each,  2  MITS  IK  Static  at  $75  each.  All 
socketed,  all  work  (together  even)  all  less 
than  40  hrs  total  time.  Guaranteed  not 
assembled  by  a  graduate  engineer.  JEDJ 
2127  Harper,  Lawrence,  KS  66044.  We're 
going  from  8  to  16  bit  machine! 

FOR  SALE:  Altair  8800  -  8K  memory,  RS- 
232  serial  interface,  cassette  interface  with 
motor  control,  fan,  extra  edge  connectors  in- 
stalled, 8K  BASIC  and  games,  etc.  Cost  of  kit 
was  over  $1200  -  will  sell  for  $895  - 
assembled  and  working  perfectly.  Documen- 
tation and  MITS  newsletters  included.  Don 
Barrett,  284  Aspenwood  Lane,  Encinitas,  CA 
92024.  (714)436-9060. 

PDP-8  MINI  COMPUTER  (Straight-8)  for 
sale  or  trade.  Mounted  in  attractive  walnut 
cabinet  (wife  approved  for  den).  Complete 
with  maintenance  manual,  drawings, 
4K  Basic,  4K  Focal,  Editor,  PAL  III  assembler, 
Disassembler,  TTY  interface,  games,  etc., 
etc.  Perfect  condition.  Free  DECUS  member- 
ship available  for  additional  software. 
Presently  in  use  with  ASR  Model  33  tele- 
type. Can  be  sold  with  or  without  teletype. 
Sale  price  w/o  teletype  $800.00.  Rex  Eagle, 
P.O.  Box  10498,  Charlotte,  N.C.  28288.  (704) 
374-6557. 

FOR  SALE:  TTY  Paper  Tape.  1  inch  wide,  8 
inch  diameter  rolls,  buff,  oiled.  Perfect  for 
ASR-33.  $5.00  +  UPS  shipping  per  7  roll 
carton  (12  lbs)  or  $15.00  per  28  roll  case  + 
UPS.  Two  or  more  cases,  $12.50  each  + 
UPS.  D.  S.  Parker,  1007  3rd  St.  No.  3,  Davis, 
CA  95616.  (916)  758-2341  after  5:00  p.m. 

I  WILL  BUY  your  new,  used,  or  dead  Altair 
8800,  working  or  not,  for  cash.  Am  desperate 
for  Altair;  help  out  a  poor  college  kid.  Will 
also  trade  for  your  machine;  have  a  scope 
and  a  teletype.  Call  anytime.  Jim  Webb,  P.O. 
Box  5224,  Carson,  CA  90749.  (213)  325- 
4684. 

FOR  SALE.  All  completely  assembled  and 
fully  tested.  ALTAIR  8800  with  5K  RAM,  PT 
16-slot  mother,  MITS  4K  BASIC  on  paper 
tape,  fan;  best  offer  over  $700  takes  it.  SWTP 
CT-1024  with  screen  read,  manual  and  com- 
puter cursor  boards,  110-1 50-300-600- 1 200 
baud  Sl/O,  video  monitor;  best  offer  over 
$250.  I'll  allow  $325  for  your  clean  Micro- 
Term  ACT-1  if  you  take  it  all.  Bob  Ripley, 
Route  3,  Fayetteville,  AR  72701.  (501)  267- 
3172  after  5  CDT. 


HFO  FLEA  MARKET  ADS 

•  PERSONALS  FREE  • 

Max.  1 0  lines  per  ad.  Submit  Ads  to; 
FIFO  Ads— INTERFACE  AGE  Maga- 
zine, P.O.  Box  1234,  Cerritos,  CA 
90701 . 


WANTED:  Need  Varian  620L  or  L-100,  Con- 
tact Frank  Jacobson,  (714)  842-6439. 

VIATRON  SYSTEM  21  Boards  No.  1  thru  7 
Complete  with  LSI  and  only  three  known 
problems,  (over  80%  AOK)  $125.00  Viatron 
Key  Board  $25.00.  Viatron  power  supply 
$25.00.  8  level  Friden  paper  tape  punch 
$50.00.  Paper  tape  reader  $45.00  (both  for 
$75.00).  WB5BLX,  3728  Wilkie  Way,  Ft. 
Worth,  TX  76133. 

WANTED:  A  Hi-spd.  computer  terminal  and 
or  coupler  (modem).  Preferably  a  CRT.  At 
least  1 2  lines  and  at  least  a  64  character  line, 
preferably  80.  ASCII.  Full/half  duplex 
coupler.  Both  CRT  and  coupler  must  be 
capable  of  30  C.P.S.  Under  $800  for  ter- 
minal. Write  to:  Mark  Chapman,  7015  Tupa 
Dr.,  Edina,  Mn.  55435. 

HELP  —  anyone  have  info,  on  general  com- 
puter terminal  PT2900000.  These  were  sold 
by  ALTAJ  several  years  ago.  Need  input/out- 
put info.  J. P.  Chalala,  RD  1,  Willow  Street,  PA 
17584. 


CARD  READER  with  documentation  $100.00 
or  trade.  Bob  Stevens,  2361  E.  Foothill  Blvd., 
Pasadena,  CA  91107.  (213)  449-0616. 


FOR  SALE  OR  TRADE:  Two  signetics  3000- 
series  Bit  Slice  8-bit  development  kits,  each 
containing  1-3001  MCU,  4-3002  CPE,  1- 
74S182,  1-8T31,  2-8T26A,  and  3-82S114 
256x8  PROM.  Normally  sells  for  $100/ea.  In- 
formation on  a  PDP-1 1  emulator  using  these 
chips  is  available.  S.L.  Diamond,  P.O.  Box 
22428,  San  Francisco,  CA  94122. 

FOR  SALE:  CRYPTOGRAPHIC  PROGRAM 
that  will  baffle  the  codebreakers  of  the  CIA. 
ENCODE  and/or  DECODE  your  private 
correspondence  for  maximum  security. 
Documentation  of  cypher  technique,  pro- 
gram listing  and  punch  paper  tape  in  BASIC 
for  only  $6.  JON  STEDMAN,  1528  Summit 
Rd.,  Berkeley,  CA  94708. 

SWAP  OR  SELL:  SWTP  CT-1024  TVT  II  with 
Serial  I/O,  Manual  Cursor,  Screen  Read, 
P/S.  ALTAIR  8080  CPU  board.  Tarbell 
Cassette  interface.  HAL  ST-6  Teletype  con- 
verter with  all  options  (Can  be  used  as  a 
Modem).  All  in  like  new  condition  and 
guaranteed  perfect.  Need  Hard-copy  printer 
or  ???  Michael  Shrayer,  930  So.  Bonnie  Brae 
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0C6* 
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STRT  02CS 
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Experience 

the  excitement  of  owning  the  finest 

persona/ computer  - 

IMSAI8080 


Waiting  for  you  —  all  the  incredible 
performance  and  power  of  the 
IMSAI  8080.  And  at  a  price  you 
would  normally  pay  for  a  home 
music  system:  $699  in  kit;  $931 
assembled. 
WORLD  OF  USES 
The  IMSAI  8080  is  a  superbly 
engineered,  quality  computer.  It  is 
versatile,  expandable  and  power- 
ful, putting  literally  hundreds  of 


applications  and  uses  at  your 
fingertips.  Imagine  sitting  at  your 
desk  and  enjoying  interaction  with 
your  IMSAI  8080!  Press  the  on 
switch  and  you're  ready  for  game 
playing,  research,  education,  busi- 
ness applications,  or  for  laboratory 
instrument  control.  It  has  all  the 
power  you  need,  and  more,  to 
make  your  application  ideas  come 
alive. 

GROWS  WITH  YOU 
The  IMSAI  8080  is  designed  for 
many  years  of  pleasure.  With  its 
open-chassis  engineering  you  can 
expand  your  system  by  adding 
peripherals  and  interfaces.  The  22- 
slots  and  28  amp  power  supply 
mean  that  you  can  plug- in  todays, 
plus  tomorrow's  modules. 


Right  now  you  can  add  a  module 
for  displaying  color  graphics  and 
characters  on  TV;  a  ready-to- use 
keyboard;  small  and  large  printers, 
and  a  single  interface  that  lets 
you  attach  multiple  devices  includ- 
ing a  cassette  tape  recorder.  Ex- 
pect the  latest,  exciting  equipment 
from  IMSAI.  We  are  committed 
to  leadership  in  this  expanding 
technology. 

EASY  TO  PROGRAM 
With  our  BASIC  language  you 
operate  the  IMSAI  8080 
quickly  and  easily.  Technically 
knowledgeable?  Use  our  assembly 
language  to  develop  sophisticated 
and  unique  software. 


ou're  thinking  personal  computer, 
treat  yourself  to  the  very  best  — 
IMSAI  8of) 

Send  for  free  four-color  brochure 
or  $1  for  catalog.  Call  or.  write  for 
name  of  nearest  dealer. 


IMSAI 

IMSAI  Manufacturing  Corporation 

14860  Wicks  Blvd. 
San  Leandro,  CA  94577 
(415)  483-2093 
TWX  91 0-366  7287 


European  Distributor 

Harper  Industry  Products.  Ltd.. 
6079  Sprendlingen  2 
West  Germany 


Prices:  USA  Domestic 
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THAT'S  RIGHT!  THIS  ULTRA  POWERFUL  COMBINATION  IS  OFFERED  BY  ULTRABYTE, 
YOUR  FACTORY  AUTHORIZED  DEALER  OF  ALL  THESE  QUALITY  COMPONENTS 


PLEASE  RUSH  ME  THE  FOLLOWING: 

□  *IMSAI  8080  Standard  Kit,  (without  Standard  CPU 

Board)  with  Powerful  Z-80  CPU  Board    $   849.00 

□  *Same  as  above  (IMSAI  plus  Z-80),  but  with  22  Slot 

Mother  Board      $  914.00 

I     I       IMSAI  8080  Kit,  Standard     $  599.00 

□  IMSAI  8080  Kit,  with  22  Slot  Mother  Board     $  660.00 

1  With  all  22  Connectors,  add  $80.00 $  740.00 

I     I       Card  Guides,  20  pairs    $      20.00 

I     I       IMSAI  8080  Kit,  with  pre-soldered  22  Slot  Mother 

Board  Containing  all  22  Connectors     S   820.00 

□  IMSAI  8080,  Standard  Assembled     $   950.00 

□  IMSAI  8080,  22  Slot  Mother  Board,  with  all  22 

Connectors,  Completely  Assembled  and  Tested    $1193.00 

□  4K  Bytes  Static  Memory,  Kit    $    129.00 

□  Assembled    $   231 .00 

CJ        ICOM's  Microfloppy  Disk  System,  including  Drive, 

Power  Supply,  Cabinet,  Controller/Interface 

Card,  Manuals,  Diskette  &  Software     $  895.00 

LJ        ICOM's  Frugal  Floppy,  including  Disk  Drive, 

CF  360  Controller,  all  Cables  and  Connectors $1129.00 

LJ        ICOM's  Frugal  Floppy,  same  as  above,  but  with 

Dual  Disk  Drive    $1749.00 

SUB-TOTAL    

PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE 


'PHONE  IN  YOUR  CREDIT  CARD  ORDERS 
*CALIF.  RES.  ADD  6%  SALES  TAX 
"MOST  ORDERS  SHIPPED  WITHIN  30  DAYS 
*SHIPPING  CHARGE:    COLLECT  F.O.B.  FACTORY 
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UltraByte   Incorporated 

P.O.  Box  370,  Westminster,  CA.  92683  2683 

(714)  892-4679 

Executive  Offices: 

Park  Plaza  Building,  Suite  17281 

Plaza  Street,  Westminister,  CA.  92683 

(Send  Self -addressed,  stamped  envelope  for  complete 

computer  accessory  listj) 
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